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found to be involved they cannot be avoided by following reasonable
alternative courses of action which would achieve the congressionally
specified purposes; that where the proposed action has an adverse
effect, this effect is either ameliorated or substantially outweighed
by other considerations of national policy; that the recommended 0

action is consonant with national policy, statutes, and administra-
tive directives; and that on balance the total public interest should
best be served by the implementation of the recommendation. '....

26 January 1976
Date ILSON, JR.

Colonel, Corps of Engineers
District Engineer

I have reviewed the Statement of Findings and concur with the recommenda-
tions of the District Engineer.

Date/7#-kW4 /907K
/ CARRI N. LeTELLIER

Maj r eneral, USA
Division Engineer

I concur in the preceding Statement of Findings. _

Date I0 1t i17L Ek'v',$ (V't'47'-'
ERNEST GRAVES I .

Major General, USA
Director of Civil Works
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Statement of Findings

Operation and Maintenance of the Atlantic Intracoastal Waterway,
Little River to Port Royal Sound, South Carolina

1. I have reviewed and evaluated, in light of the overall public
interest, the documents concerning the proposed action, as well as ....

the stated views of other interested agencies and the concerned
public, relative to the various practicable alternatives in accom- -. _-
plishing the maintenance of navigational improvements in the AIWW.

2. The possible consequences of these alternatives have been
studied for environmental, social well-being, and economic effects,
including regional and national economic development and engineering

feasibility.

3. In evaluation of the selected and other viable alternatives, I
found the following considerations pertinent:

a. Environmental. I did not select the alternative ("no action")
with the least environmental impact. The "no action" alternative

would provide none of the benefits described in b, c and d below. t S
The selected method of utilizing diked sites already in use for the
disposal of dredged material has the least environmental impact of
the alternatives requiring disposal. The interagency coordination
of all dredging work should insure that the environmental damage of
maintenance dredging is held to the minimum consistent with the over-
all public interest. No new marsh areas will be selected for the
disposal of dredged material unless no other feasible alternatives

can be found.

b. Social well-being. Although none of the alternatives would
have effects on social well-being of the same magnitude as the effects

on the environment, engineering or the economy, the recommended alter- S
native provides more potential in this area than the "no action" plan,
and provides a potential equal to that of all other alternatives.

c. Engineering. Project dimensions were based on the require-
ments necessary to realize the benefits authorized in the 1937 Rivers

and Harbors Committee Doc. 6, 75th Cong., Ist Sess. Safety, maneuver-
ability and drag on vessels were considered.

d. Economic. The recommended plan is justified on the basis of
savings to commercial traffic alone. Substantial benefits to recrea-

tional traffic, plus land enhancement, and defense benefits, further
argue for the recommended plan. 0

4. I find that the action proposed is based on thorough analysis and

evaluation of various practicable alternative courses of action for
achieving the stated objectives; that wherever adverse effects are
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SUMMARY

Maintenance Dredging of Atlantic Intracoastal Waterway, South Carolina S

( ) Draft (X) Final Environmental Statement

Responsible Office: U. S. Army Engineer District - -.-

P. 0. Box 919
* Charleston, South' Carolina 29402 •

Telephone: 803-577-4171, Ext. 229

1. Name of Action: (X) Administrative ( ) Legislative

2. Description of Action: Maintenance of a channel 12 feet deep at •
mean low water and not less than 90 feet wide in the Atlantic Intra-
coastal Waterway (AIWW) from Little River to and including Port Royal
Sound, with a branch channel of the same dimensions to McClellanviile,
a total distance of 210 miles.

3. a. Environmental Impacts: Short-term increase in turbidity and 0
sedimentation; smothering of plant and animal communities in disposal
areas; temporary frightening of birds and mammals in the area;
temporary reduction of phytoplankton and zooplankton; short-term
reduction of benthic organism populations in the path of the cutter-
head; increase in the local mosquito population; possible adverse
effect on fish larvae due to increased turbidity; possible reduction S
in dissolved oxygen levels as a result of the dredge disturbing
organic materials undergoing anaerobic decomposition; minor increase
in air pollution during dredging operations; and improvement of
navigation with associated benefits to commercial shippers, the --

fishing industry, and recreational boaters.

b. Adverse Environmental Effects: Temporary increase in turbidity
and siltation in the vicinity of the dredge; temporary decrease in
primary production resulting from increased water turbidity; possible
reduction in dissolved oxygen levels as a result of the dredge dis-
turbing organic materials undergoing anaerobic decomposition; possible
displacement of wildlife species; alteration of existing vegetation
in disposal areas; destruction of some benthic organisms by the
cutterhead; and increase in the local mosquito population.

4. Alternatives: Dredging and conveyance of material to an off-
shore disposal area, alternate upland disposal sites, use of all
dredged material in a marsh building program, and no action. 9

5. Comments received from:

Forest Service, USDA
U. S. Department of the Interior
Environmental Protection Agency
U. S. Department of Commerce

,~~.. . . . . . ... : . , . .. : . ..... .. j ... .. . .



5. Comments received from: (cont.) 0

U. S. Federal Power Commission
Soil Conservation Service, USDA
Federal Highway Administration, USDT
U. S. Department of Health, Education and Welfare
U. S. Department of Housing and Urban Development -

State Planning and Grants Division, Office of the Governor
South Carolina State Land Resources Conservation Commission
South Carolina Wildlife and Marine Resources Department
South Carolina Department of Archives and History

(State Historic Preservation Officer)
South Carolina State Archeologist
South Carolina Department of Health and Environmental Control,

(Division of Vector Control)
South Carolina Department of Health and Environmental Control,

(Programs Development Division)
Environmental Defense Fund, Inc. " - ...
South Carolina Environmental Coalition -

6. Draft Statement to CEQ 15 September 1975

Final Statement to CEQ 13 April 1976
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1.0 Project Descr iption

1.01 General. The existing project provides for a waterway
12 feet deep at mean low water (mlw) and not less than 90 feet wide from
Little River to and including Port Royal Sound, with a branch channel "

of the same dimension, to crClellanville, a total distance of 210 miles; . -
fJr tiht construction of three bri dges crossing the waterway i n Hnrry
County, S. C.; and tor in ochorage basin 125 feet wide, 335 feet long,
and 12 feet deep near Myrtle Beach, S. C. The project was completed
in 1940 except for the anchorage basin which has not been constructed.
Controlling dimensions of the channel at various points along the
waterway as of 1 November 1974 are presented in Table 1. The existing
project is shown on Figures I, 2, and 3 and on the aerial mosaics
presented in Appendix A. Total cost for new construction to date is
$7,455,378. Total maintenance costs to date are .17,960,217. The Fiscal
Year of 1976 budget amount for Corps of Engineers' operations and mainte-
nance work on this project is $1,921,000.

1.02 Project authorizations. The existing project, completed
in 1940, was authorized by the following River and Harbor Acts: Sep-
tember 19, 1890; June 13, 1902-H. Doc. 63rd Cong., Ist Sess.; March 3,
1925-S. Doc. 178, 68th Cong., 2nd Sess.; July 3, 1930-H. Doc. 41, 71st
Cong., Ist Sess.; August 30, 1935-Rivers and Harbors Committee Doc. 14,
72nd Cong., Ist Sess.; August 31, 1935--Rivers and Harbors Committee Doc.
11, 72nd Cong., 1st Sess.; August 26, 1937-Rivers and Harbors Committee
Doc. 6, 75th Song., Ist Sess.; March 2, 1945-H. Doc. 327, 76th Cong.,
Ist Sess.

Table I

Controlling Dimensions of the AIWW* Channel S

Leng t h
in

Statute Project
Reach Miles Width o' Depth

Little River to Winyah Bay Section June 1974

I. Little Rivcr Inlet to U.S. Hwy 17 Bridge 5.3 90' 12.0
2. U.S. Hwy 17 Bridge to Whitc Point Creek 5.9 90' 2.0
3. White Point Creek to U.S. Hwy 501 Bridge 12.2 90' 12.0
4. U.S. Hwy 501 Bridje to S.C. Hwy 544 Bridge 5.6 90' 12.0 •
5. S.C. Hwy 544 to Bucksport 6.0 90' 12.0
6. Bucksport. to Brookklreen Giardt,ir, 1O.4 (a) 12.0
7. Brookgreen Gardens to Lafayette Bridge 14.5 (a) 12.0

"*... • • •
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Table I (cont.)

Controlling Dimensions of the AIWW* Channel

Length
in

Statute Project

Reach Miles Width *Depth

Winyah Bay to Charleston Section Sept 1974 0

8. Lafayette Bridge to N. end E&M Canal 8.9 (a) 12.0
9. N. end E&M Canal to S. end E&M Canal 5.1 90' 9.8
10. S. end E&M Canal to N. end 4 Mile Creek 2.5 90' 9.4
II. N. end 4 Mile Creek to S. end 4 Mile Creek 2.1 90' 9.9
12. S. end 4 Mile Creek to Casino Creek 5.4 90' 10.7
13. Casino Creek to McClellanville 4.2 90' 10.9

Sept 1974
Note Branch Channel to McClellanville (0.8) (90') 8.4
T .McClellanville to Mouth Harbor River 5.7 90' 9.3
15. Mouth Harbor River to Venning Creek 8.2 90' 12.0
16. Venning Creek to Price Inlet 4.4 90' 12.0
17. Price Inlet to Capers Inlet 3.6 90' 12.0
18. Capers Inlet to Dewees Inlet 3.0 90' 12.0
19. Dewees Inlet to Ben Sawyers Bridge 7.2 90' 9.1
20. Ben Sawyer 3,'idge to Charleston 5.3 90' 12.0

Charleston to Port Royal Section Aug 1974

21. Charleston to Junction Stono River 4.5 90' 12.0
22. Junction Stono River to johns Is Hwy Br 7.3 (a) 12.0
23. Johns Is Hwy Br to Yonges Island 11.7 90' 12.0
24. Yonges Island to Dawho River Bridge 10.3 90' 12.0
25. Dawho River Bridge to r'uth Edisto River 3.4 90' 12.0

26. South Edisto River to Fenwick Cut 7.3 (a) 12.0
27. Fenwick Cut to Combahee River 5.9 (a) 12.0
28. Combahee River to Brickyard Creek 10.1 (a) 12.0
29. Brickyard Creek to Beaufort 8.0 90' 12.0
30. Beaufort to Skull Creek 16.0 (a) 12.0

NOTE: * Based on after-dredging survey May-Sept 1974 or centerline surveys
Nov 1973-Jan 1974.

(a) Natural channel exceeds project width of 90' for waterway.

The datum plane to which the controlling depths, listed in this table are

referred is as follows:

Little River to Winyah Bay, South Carolina - Local mean low water.

Winyah Bay to Charleston, South Carolina - Mean low water in the ocean.
(Equivalent to local mean

low water.)

Charleston to Port Royal Sound South Carolina - Local mean low water

2
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1.03 History of dredging in the Charleston District. Prior to
1937, authorization provided for a channel 8 feet deep and 75 feet wide
from Southport, N. C., at the mouth of Cape Fear River, to Georgetown on
Winyah Bay, a distance of 95.2 miles, thence 10 feet deep and 90 feet
wide to Charleston Harbor, a distance of 62.8 miles, thence 7 feet deep
and 75 feet wide to Savannah, a further distance of 120 miles. In 1937,
based on justification presented in the August 26, 1937 Rivers and
Harbors Committee Document No. 6, 75th Cong., 1st Session, authorization
was provided for deepening and maintenance of a channel 12 feet deep and ..
90 feet wide. A future annual tonnage of 661,950 was predicted for
seven categories of shipping. A 12 foot channel was justified based on
this tonnage, on the savings realized by shipping in larger, more econom-
ical vessels already in use to the north of the proposed project.
Traffic data for 1974 show that tonnage in 3 categories accounts for
over 1,000,000 tons, and total tonnage shipped through this section of
the AIWW was 1,573,786. In a 1969 benefits and cost analysis, transport
by AIWW yielded a savings of $0.018 per ton-mile over other methods of
transport. For an 185,098,160 average annual ton-miles of traffic,
$3,300,000 in commercial shipping benefits were estimated. In addition
recreation, land enhancement and defense benefits were realized. Rough
estimates for 1974 traffic indicate a savings of $0.012 per ton-mile
over other methods of transport. For the recently experienced 171,581,743
ton-miles, commercial shipping benefits of $2,058,981 were estimated.
Several areas along the waterway are subject to shoaling problems of
varying degree of severity. Shoals are generally created by deposition "
of sediments from runoff, tidal action, and channel bed and bank erosion
and occur most frequently where the AIWW passes ocean inlets. The
interaction of cross currents in these areas causes current velocities
to decelerate and allows heavier sediments to drop out of suspension.
Shoals may also occur where channel waters are sluggish and in landcuts
where vessel wakes cause erosion of channel banks. Sediment buildup in
shallow waters creates navigational problems and, in places, may impede
or severely restrict through boa traffic. Groundings are not uncommon
in the waterway and sometimes result in costly boat damage and time
delays. Dredging of the shoals is therefore nece.sary to facilitate
safe navigation on the project channel and to maintain required channel
dimensions. Cutterhead pipeline dredges are now used for all waterway
dredging.

1.03.01 The greatest amount of dredging required to maintain
authorized channel dimensions on that part of the AIWW in Charleston
District is found on the reach between Georgetown and Charleston (Figure
2 and 3). About 18.2 million cubic yards have been removed from this
reach since 1956 compared to about 4.6 million cubic yards from the
reach from Little River to Georgetown (Figure 1) and 6.5 million from
the Charleston to Beaufort reach (Figure 3). Shoaling rates for the
entire project from Little River to Beaufort are presented in Table 2.
Although the rate of shoaling has not been extremely high, dredging has
been required on most of the waterway between Little River and the
Waccamaw River near Georgetown. The greatest shoaling of this reach has
occurred in the vicinity of Myrtle Farms Golf Course just north of
Myrtle Beach. The reach is essentially a land-cut canal that intersects

only a few streams. The remainder of the waterway, however, intersects
numerous rivers and streams. While high rates of shoaling are found in
the cuts between old streambeds, there are stretches of waterway along
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Table 2

Estieate of Annual Shoaling Rates Based on Dredging Douring tfe Period
1956 Through 1974 on the AIWW frw Little River to Port Royal Sound

Length of Dredging 1986 through 1971 Aog. Aol. Total Est. Pd. Acres of
Shoal Sta. to Sta. Reach Total To Total In A ng. A .nal Tears Dredged Dredged Per Year Co. Yds. Next Disposal AVa
No Location i n Io0 ft. in ft. cy. c.y./ft. In cy/ft/yr 1964-1974 Since 1956 50 Years Required-

NORTHERN DISTRICT BOUNDARY AT MILE 342 TO WINYAH NAY

IA Little Ri .. to Oe.n 108 to 1100 99.200 2.906.681 29.3 1.5 64, 65, 66, 67, 152,983 7.649.150 119
Forest 69. 70, 72. 74

2A Myrtle Farms 1100 to 1200 10,000 687,757 68.8 3.6 64, 65. 66, 67, 36,198 1,809,900 28 -'. -
69. 72. 74

3A Myrtle Beach to 1.4 1200 to 1572 37.200 1.029.500 27.7 1.5 64, 65, 66, 67. 54.184 2.709,200 42 . .
miles north of 69, 72
Socastee Bridge

TSTAL, NORTHERN PORTION 146,400 4.623.938 31.6 1.7 243,365 12,168,250 189
or 28 miles

WlNYAH BAY TO CHARLESTON

IR Winyah Bay to Cat 1521 to 14GON 12.100 2.151.124 177.8 9.4 65, 67, 68. 69, 113,217 5,660.850 88
Island 70, 71 72, 74

20 Minim Creek to N. 1261N to IISIN 11,100 2.118,107 190.8 10.0 65, 67, 68, 69. 111./9 5,573.950 86
Santee River 70, 71, 72, 78

38 N. Santee River to 1132 to 100N 12,600 972.942 77.2 4.1 65, 66. 67, 68, 51,207 2,560.350 40
S. Santee River 69. 70. 71, 72.

74

4R Mile 425 to Casino Cr. 766N to 738N 2.8OO 75.000 26.9 1.4 65, 72 3,947 197,350 3

58 McClellanville to 624N to 300N 32.400 3,138.744 96.9 5.1 65. 67. 68, 69, 165.197 8,259.850 128
Harbor River 70. 72. 74

68 McClellanville Side 0 to 40.27 4,027 989.129 245.6 12.9 None 52.059 2.602,950 40
Channel

78 Harbor River 264N to 202N 6,2O0 332,681 53-7 2.8 65. 66. 68. 69 17,510 875,500 t4
71. 74

80 Aendao Ramp to 15ON to 1665 31,600 4.214.684 133.4 7.0 65. 66. 67, 68, 221,825 11.091,250 172 5
Belvedere Creek 69, 70. 71. 72.

74

90 Andersonville to 260s to 388S 12,800 207,200 16.2 0.8 65 ro.905 545.250 8
Price Creek

100 Price Creek to Mary Say 452S to 5465 9,400 292.282 31.1 1.6 65, 67, 70. 74 15.383 769.150 12

i18 Toner Creek to 6790 to 740S 6,100 583,200 95.6 5.0 65. 68. 72 30.695 1,534.750 24
Devees Island

128 Morgan Creek to Ben 906S to 1192S 28,600 2.957,666 103.4 5.4 65, 66, 67. 69, 155,667 7.783.350 121
Saoyer Bridge 70, 72, 74

13B Charleston Harbor 1281S to 129S4S 1,350 180,700 139.0 7.3 68 9.511 475.550 7
to Sullivans Island

TOTAL. CENTRAL PORTION 171.027 18.213.859 106.5 5.6 958.602 47.930.100 743

CHARLESTON TO SOUTHERN DISTRICT BOUNDARY AT MILE 552 . "

IC Wappoo Creek at Ashley -1 to II 1,200 16.600 13.8 0.7 None 874 43.700 I
River

2C Wappoo Creek at River- 105 to 111 600 5,400 9.0 0.5 64 284 14.200 02 . -

land Terrace ..

3C Stono River 456 to 471 1,500 25,600 17.1 0.9 72 1,347 67.350 I 

4C Stoo River 517 to 604 8,700 351,200 40.4 2.1 64. 65, 66. 69, 18.484 924.700 14
72

1C Daoho River 1505 to 1526 2.100 143.487 68.3 3.6 68, 72. 74 7.552 377.600 6

6C ODhn River 1586 to 1614 2.800 131,349 46.9 2.5 66, 72, 74 6.913 345.650 s

7C Dooho River 1652 to 1654 200 7,200 36.0 1.9 64 379 18.950

8C Dawho Rioer to S. 1683 to 1848 16.500 2.636,756 159.8 8.4 64, 65, 66, 67. 138,777 6,938.850 Iop

Iis o River 69. 70. 72, 74

9C Soth Edist, River 1903 to 1949 4.600 157,000 34.1 1.8 68. 72 8,263 k41.SO 6

SOC So1th Eoisto River 2124 to 2174 5,000 536,791 107.4 5.7 65, 67, 68, 69. 28.252 1,412.600 22

70. 72, 74

lIC Fenvicn Cot 2232 to 2252 2.000 53.404 26.7 1.4 65, 68. 72, 74 2,811 140.550
1S Edistn to Ashe, 1-o

I2C Ashepoo R -Rock Creek 2455 to 2483 2.800 487.695 174,2 9.2 64, 66, 67. 68, 25.668 1.283,400 20

Cot-off 69, 70, 72, 74

13C Rock Cr. - Co,,sao 2504 to 2583 7.900 1,849,749 234.1 12.3 64, 66, 67. 68. 97.355 4,867.750 75
River 69, 70, 72, 74

14C Brickyard Creek 3298 to 3313 1,500 116,700 77.8 4.1 None 6.142 307.100 5

TOTAL. SOUTHERN PORTION 57.400 6.518.931 113.6 6.0 343,101 17.155.050 266 5
or It miles

]/ Based on the assumption that in sity material has a copaction ratio of 2:1 and will be piled 20 feet high in a diked disposal area.
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Old streams with more than adequate channel -ize_ it- 16 iiiajor problem
,71re-i , b ey i nitrin w it h t he h i qhes t shoalI i nc rat e anid ( oH)I i i ng i n order
(,f d t r e as i i it , ,eveori ity, a re discussed in the tol l owiq paragraphs and

'-HlifI z:d n Ta blt 3.

0
1.03-02 McClellanville Side Channel. This 4,027-foot channel is
a parit of Juite iiy Creek and has had a high rate of shoalIing during the

q I 9 pa t A ttalI of 989, 12 29 c ub ic ya rds, ha; bet- n d t edgled f rom
'ii iih 1),iinii d ui inq1 thi s periodl for an average aiiiluai aimounl-t of

12 .9 eui eY yrds pe-r I1 nea r foot of channe I the2 cbAiiiel buing main-
tjia m td beg ins) a t the junct ion of the AIWW ma in chan elI near Mi le 430 and
te ii n,1 t t:s at t he 11cC 1le I11 any i 1 le mia in dock a rea. The f ish ing v ill1age of
Ma.C Id eII i.v i lie i , located 39 road mi I es northeast of Char leston and 21
road wiles southwest of Ceorgetown.

1.03.03 Ashepoo-Coosaw Cutoff. There are two bad shoals on this
cultot , both of which are in the channel idjacenit to Ashe Island about
15 s tatute mi les by water from Beaufort. The Cutoff between Rock Creek
Irll Coosaw River, a distance of 7,900 feet, has an annual shoaling rate
of about 12 cubic yards per linear foot. Over 1.8 mi 11 ion cubic yards
of l'a Ic ri l have been dredged from t hi s a red durinq t ht 19 year period,
l% 6 throughl- 1974. The shoaling rate is also hiqh in a 2,800 foot
seation between Ashepoo River and Rock Creek. The total 19-year
diedfging wa, 1487,695 cuibic yard-, for this sect ion amounting to an annual
i itc, ot about 9 cubic yards per foot . Stat ions of these two shoals are
a,, follIows : Rok Creek to Coosaw River, 2504+00 to 2583+00; and Ashepoo
River through Rock Creek, 2455+00 to 2483+00.

I.03.o4 Minim Creek to N. Santee River. The total 19-year
dredginq of about two miles of the Waterway in this reach between
Cloit ion 1261+50N and Stat ion 1 I5I+OON was 2, 118,107 Cubic yards. This

is an average of 10 cubic yards annually per linear foot of channel. The
shoal begins at Minim Creek, about 11 IStatute mi les by water from George-
town heaidirlg toward Charleston, and ends at the AIWW intersection of the
Noith Santee River. This section of channel generally follows the Duck ~ -

Creek run separating Minim Island on the West and Crow Island on the

I ; 0) Wiiiy~ih bay to Cat IsLifid. This, ,hoil jrea begins at
B ' it 0)('Lot -ianorles be low rleor-getovin ind rU10s ahbout 12,000 feet
hoK lh. io"rtC1,4s1ii About 2,"1I, 12,[ cubhic Virds, have been

.1 -I ., tr elll tIi, pasI't 19 ycars , and the averagje ariiiud iliourit per
$ a t .ld lonnel is l1inc cubic 'yard". Thte becginninq

filrja i h jirt oSa r 0±O , .,l fI t Kiat Winlyabl Bay. tlhe land--cut thro)Uqh Cait Island hasI

I i 1)ioab Rivcr to S)oul h Edisto River. lire lorrge,,t conI in-
Itl bf-t Wl I, Cha)r teston and Bi-aufort is, the, one that (onnect s the

Itaijiro ki.'r I Im itli Edi sto River . This, shoal, COrlSist iri1 of en-
Iw , I'.~ It f lit :t rIt arid (rea t ini, (i Wat ts cu C ii k'tins for 16,1)00 feet

'fitii I93~tt isft east ofj C.(. 1~-1,1)-ay I/t to 1(, at1 iton 1848+00.
Air ii I ii,1 ~ is, abotit ci q ht (lii fl per I int,,i loo(t of chairnel
l I lt (- 0 ttl ,IIIat 2 , 036 , 756O (,Il)ir y,' d'; ha', betn Irr e t roriJ 111 w t h i

- Il * e I 9L . L((ial i on of t h i itrea is abou t hta I t wav tleti een Char t-
t11 iid HRi-out ()I-t , more pre(_ i elY 28 i h ii lotI(w lAiar l-,tori ind 26

H. ~ ~ B (I f I : 
3 ~u r I.
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1.03.07 Awendaw Ramp to Belvedere Creek. More dredging, over
four million cubic yards in 19 years, has been performed in this reach
than in any other in the Charleston District's part of the AIWW. The
shoal begins just below the oyster packing house and boat ramp at Awendaw S
(Station 150+OON) and ends at the head-out end of Belvedere Creek (Station
166+OOS), a distance of 31,600 feet. This is the longest shoal between
Georgetown and Charleston and has an annual shoaling rate of seven cubic
yards per foot of length.

1.03.08 McClellanville to Harbor River. This shoal, between 0
Georgetown and Charleston, begins above McClellanville at Station 624+OON,
extends 32,400 feet down the AIWW, and enters the Harbor River about one
mile below Tibwin Village at Station 300+OON. The total amount of
dredging was about three million cubic yards over 19 years, and the
annual shoaling averages about five cubic yards per foot of shoal.

1.03.09 Tomer Creek to Dewees Island. Also on the Georgetown-
Charleston reach there is a serious shoaling problem from Tomer Creek,
Station 679+OOS (Mile 454) to Station 740+OOS in Bullyard Sound adjacent
to Dewees Island. The shoaling rate per linear foot of this 6100-foot
section of the Waterway has been estimated at five cubic yards per year

or a total of 583,200 cubic yards during the period 1956-1973. 0

1.03.10 South Edisto River. On the reach between Charleston and
Beaufort along the South Edisto River, there is a stretch of waterway
5,000 feet long with a serious shoaling problen. Between 1956 and 1974,
536,791 cubic yards of material have been removed from this reach between
Station 2124+00 and Station 2174+00. The annual shoaling rate is about -
5.7 cubic yards per foot of channel length.

1.03.11 Morgan Creek to Ben Sawyer Bridge. A 28,600-foot section
of the AIWW between Georgetown and Charleston behind Isle of Palms and
Sullivans Island is a shoaling-problem area. The shoal reaches from
Morgan Creek, Station 906+OOS, to the Ben Sawyer Bridge on S. C. Highway 0
703, Station 1192+OOS. It has an annual maintenance dredging rate of
5.4 cubic yards per foot of channel length. About 2.9 million cubic
yards of material have been removed during the last 19 years.

1.03.12 Brickyard Creek. A short section of the Waterway just
above Beaufort (station 3298+00 to Station 3313+00) and rather isolated S
from any other shoals has been filling-in at a rate of about four cubic
yards per linear foot per year for the past 19 years. A total of 116,700
cubic yards has been removed from this 1500-foot section during this
period.

1.03.13 North Santee River to South Santee River. Another shoal 0
area on the reach from Georgetown to Charleston begins at the North
Santee River (Station 1132+OON) and continues southward for 12,300 feet
along Four Mile Creek Canal. About four cubic yards of material per
linear foot are being removed from this shoal annually. Total dredging
for the last 19 years has amounted to 972,942 cubic yards.

10
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1.03.14 Myrtle Farms. Maintenance dredging has been required on
most of the reach from Little River to Charleston but only about 10,000
feet has a very high rate of shoaling. From Station 1100+00 (Mile 361)
to Station 1200+00, about 3.6 cubic yards per linear foot has been
dredged annually throughout the past 19 years or a total of 687,757
cubic yards. This shoal area is located along Myrtle Farms Golf Course
about 3.5 miles north of Myrtle Beach.

1.03.15 Dawho River. Over 140,000 cubic yards of material has
been dredged from this 2,100 foot shoal in the Dawho River which is
located between Charleston and Beaufort. The annual rate of shoaling
for this reach is 3.6 cubic yards per foot of channel.

1.03.16 Harbor River. A relatively high rate of shoaling has
been experienced along the Harbor River portion of the AIWW between
Station 264+OON and 202+00N. This area is on the reach between George-
town and Charleston. About 332,600 cubic yards have been dredged from
this 6,200 foot shoal over the past 19 years, resulting in an average
rate of shoaling of 2.8 cubic yards per year for each foot of channel
dredged.

1.04 Disposal of dredged materials. Material dredged from the
waterway is now deposited in diked disposal areas located on former marsh-
and contiguous uplands (see Appendix B). The State of South Carolina,
as the project sponsor, is required to furnish disposal sites for this
and other similar projects. When the waterway was constructed in the
mid-1930's, the State of South Carolina obtained disposal area easements
along the waterway. These easements parallel the waterway, on one side
or the other, extending back about 1,000 feet from the edge of the water.
For many years following construction, dredged materials were pumped onto
this 1,000-foot wide strip. Small dikes were occasionally constructed
on the waterway side to prevent material from running back into the
channel. However, after a number of years, it became evident that
some of the material was re-entering the waterway from the backside.
To prevent this, the disposal areas are now surrounded by a dike.

1.04.01 Most of the land within the disposal easement is coastal
marshland which is a valuable component of the estuarine system. The
importance of these marshes was not fully appreciated when the easement
was acquired by the State of South Carolina. The growing realiza-
tion of the importance of these marshes in estuarine productivity has
generated controversy over their continued use for the disposal of
dredged material. As can be seen in the conflicting recommendations
for disposal by various agencies in this EIS, no one method of dis-
posal is devoid of environmental impacts. Further, preferences for
disposal methods expressed b, cognizant agencies have varied from one "
project to another and over a period of time as new criteria are ap-
plied. Because of the wide geographical area of the subject project and
the long period during which maintenance will be required, the selection
process described in Section 1.04.03 is felt to be the best approach for
avoiding adverse impacts as they are now anticipated and as they are
more fully appreciated in the future. .9
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1.04.02 No authority exists to require the local sponsor to obtain "

easements or to define alternate sites any faster than the need for these
disposal areas arises. The Corps recognizes the advantages of a long-term
plan to define future disposal areas, but is constrained by the lack of
authority to require such a plan and several disadvantages:

0
(1) At any time after the adoption of such a plan, some or all of -- '

the prospective disposal sites may become developed or used for some pur-
pose which would be incompatible with their proposed use for disposal of
dredged material.

(2) To announce in advance the location of all proposed disposal
sites needed over the life of the project would invite speculation and
escalation of costs.

(3) If the local sponsor were to acquire disposal sites far in ad-
vance of actual need, and if the disposal of dredged material as planned
were precluded by economic, ecological or any other considerations, the
local sponsor would have a great deal of capital invested in uneeded pro-
perty. S
The Corps can reject sites proposed by the local sponsor which it considers
inadequate, based on current needs and policy. The Draft EIS stated in
several places the desire of the Corps to use upland disposal sites and to
discontinue use of marshlands after the sites now being used are filled
to capacity. "Federal Projects Involving the Disposal of Dredged Material
in Navigable Waters," 39FR 26635-26641, July 22, 1974, further states the
Corps' intentions to discourage the use of wetlands as future disposal
sites.

1.O4.03 In order to lessen any adverse effects of the disposal
operation, the Charleston District will coordinate on a case by case
basis all future dredging activities with the Environmental Protection
Agency and other interested Federal and State agencies. This procedure
is being initiated with the dredging scheduled to begin in December
1975. Interagency coordination meetings and field trips as necessary
prior to the selection of disposal sites will include EPA, U. S. Fish
and Wildlife Service, South Carolina Wildlife and Marine Resources, ande
other cognizant agencies. Conflicting interests that will bear on this
coordination include: 1) the limitation imposed by available funds on
maintenance dredging by the Corps of Engineers; 2) the avowed intention
of the EPA to withhold approval of marsh sites for the disposal of
dredged material; and, 3) the responsibility of the State to provide
the additional disposal areas (presumably uplands) that might be re-
quired if the continued use of marshes is curtailed sufficiently.
The Charleston District will in the future contribute to the cost of
county or state comprehensive mosquito control programs which include
disposal areas that provide breeding sites for mosquitoes. The Federal
cost will proportionate to the contribution of disposal areas to the
mosquito problem.

1.05 Special studies.

1.05.1 The Charleston District has initiated a comprehensive
study of maintenance problems of the AIWW. The general objective of
this study is to arrive at recommendations for solving problems involved
in the future maintenance of the AIWW. This also includes consideration
of problems that might be encountered in possible increases in project .
dimensions. The participation of a fully informed public and public
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agencies is to be an instrumental part of these recommendations. The
full range of economic and environmental consequences of various al-

ternative courses of action will be described. The main subtasks are:

(1) Identify present and future AIWW maintenance problems,
(2) Identify the full range of alternative solutions to these -

problems,
(3) Analyze all alternative solutions for project cost implica-

tions, required project authorization modifications, regional growth
effects, and environmental effects,

(4) Identify those solutions suitable for short-range implemen-
tation and those requiring long-range consideration, and 0

(5) Select, from the various solutions identified, the apparent

optimum solutions for recommendation.

This study effort is scheduled to take approximately three years and
to be completed by the end of FY 1977. 0

1.05.2 A 1970 interim report on a long-range spoil disposal
study by the U. S. Army Engineer District, Charleston Corps of Engi-
neers recommended the use of a special dredge and barges to move
spoil to offshore sites. This study was prepared for maintenance of
Charleston Harbor, but could be applied to parts of the AIWW. As
described in the report, "Maintenance of the navigation features by S

this plan would be in three steps as follows: (I) initial removal
of the in situ shoal material by a special dredge; (2) direct pumping
of the dredged material into hopper barges located along side the
dredge, and (3) conveying the material to sea by barges for disposal.
The following major items of equipment will be required for continuous
operations: special dredge, eight barges, two tenders, and two tugs."

The cost of dredging by this method was calculated in 1970 to be
$0.42/C.Y. This cost was updated in "Interim Review of Reports, Charles-
ton Harbor, South Carolina,' October 1974 to SO.68/C.Y. Costs for the
other seven methods of disposal studied showed a similar increase, and
the offshore disposal method described above remained the most economical

method of those studied. The following assumptions were made in these
studies:

(1) Special dredge can handle 7,000,000 C.Y. of in situ material

(equivalent to 11,600,000 C.Y. of dredged mixture) in 7,000 hours
(2.8 C.Y./Min)
(2) Average density of in situ shoal material = 1300 gm/liter 5
(3) Average densty of dredged mixture = 1150 gm/liter
(4) Average haul distance = 17 miles (one way)
(5) Average speed of tow and barges = 5 mi/hr
(6) Dumping time of barges = 10 min

The special dredge referred to above is one which pumps shoal material
with a much lower water content than conventional hydraulic dredges.

This makes the conveyance of dredged material to disposal sites eco-
nomical without temporary storage for drying and without consequent
additional costs. The special equipment needed, although in use in
Holland, is not currently available from Covernment plant or commercial
companies. The equipment could be made available well within the
project life of this plan. Diked disposal areas, upland sites or
marsh building sites will be used in the interim period.

13
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2.0 Existing environmental setting.

2.01 General. The existing project, identified by the title
"Atlantic Intracoastal Waterway between Norfolk, Virginia and the St.
Johns River, Florida (Charleston District)", provides a sheltered con-
tinuous route for commercial and recreational boat traffic along the
eastern seaboard from Virginia to Florida. This environmental impact
statement is concerned with the Charleston District section of the
waterway, a 210 mile reach which traverses five coastal South Carolina
counties: Horry, Georgetown, Charleston, Colleton, and Beaufort. As
shown in Figure 1, Mile 342 (342 statute miles from Norfolk, Virginia)
at Little River Inlet near the North Carolina-South Carolina state line
is the upper limit and Mile 552 at Port Royal Sound near Beaufort, South
Carolina (Figure 3) is the lower limit of Charleston District respon-
sibility.

2.01.1 From Little River Inlet, the waterway passes through the
26 mile long Pine Island Cut and enters the Waccamaw River. It follows
the Waccamaw River into Georgetown Harbor and then enters Winyah Bay.
From Winyah Bay it passes through the Esterville Minim Creek Canal,
Four-Mile Creek Canal, and Alligator Creek through a landcut to
McClellanville. It then goes through Matthews Cut, Harbor River, Graham
Creek and a long landcut to Price Creek. It then passes north of Capers
Island, through Bullyard Sound, and north of Dewees and Sullivans Islands
to Charleston Harbor. From Charleston Harbor the waterway goes through ......
Wappoo Creek and Elliott Cut into the Stono River and on to the Wadmalaw 5
River. From the Wadmalaw it passes through the Dawho River and North
Creek and into the South Edisto River by way of Watts Cut. From the
South Edisto River it passes through Fenwick Cut, the Ashepoo River and
the Ashepoo-Coosaw Cutoff into the Coosaw River. It then passes into
Brickyard Creek and on to the Beaufort River to Port Royal Sound, the

end of the project within the Charleston District.

2.02 Other Federal projects. Other Federal projects tra-
versed by the waterway are discussed below and depicted on Figure 4.

2.02.01 Little River Inlet. The Little River Inlet Navigation S
Project is located on the South Carolina - North Carolina State line
and was authorized by Resolutions of the Senate and House Public Works
Committee adopted on 12 October 1972, passed under the provisions
of Section 201 of the Flood Control Act of 1965 (PL 89-298). The
recommended project provides for an entrance channel 12- by 300-feet
across the seaward bar, thence, a 10- by 90-foot inner channel to the -
AIWW. The entrance channel would be stabilized by ocean jetties
extending seaward 3,200 feet and 3,000 feet on the north and south .. . .-
sides of the inlet, respectively. This project is now in pre-construc-
tion phase of planning.
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2.02.02 Waccamaw River. The Waccamaw River Navigation Project f
provides for a channel 12 feet deep at mean low water from its mouth

to Conway, a distance of 41.5 miles; thence 4 feet deep at mean low
water to Red Bluff, 25.5 miles above Conway; thence a cleared channel
to Lake Waccamaw, North Carolina. The existing project was authorized
by the following River and Harbor Acts: June 14, 1880 - S. Ex. Doc.
117, 46th Congress, 2nd Session, and Annual Report, 1880, p. 848;
July 3, 1930 - House Document 82, 70th Congress, Ist Session. The

12-foot channel to Conway (mile 41.5) was completed in 1924, and the

4-foot channel to Red Bluff (mile 70) in 1931.

2.02.03 Georgetown Harbor Project. The existing authorization
provides for a channel 27 feet deep from that depth in the Atlantic

Ocean through Winyah Bay to and including a turning basin in the
Sampit River at the U. S. Highway 17 bridge south of the city. Two

stone jetties, completed in 1904, stabilize the 600-foot wide channel
across the entrance bar. The channel narrows to 400 feet after passing

through Winyah Bay gorge and this width is maintained to the head of
the project at the turning basin. A 27-foot side channel 250 feet wide
leads to a turning basin at the American Cyanamid Company at the upper

end of the city waterfront. An 18-foot channel is also authorized in
the remainder of the Sampit River along the city waterfront and adjacent

to portions of the 27-foot side channel. The existing project was

authorized by the following River and Harbor Acts: Aug. 5, 1886 -

H. Ex. Doc. 258, 48th Cong., 2d sess.; H. Ex. Doc. 117, 50th Cong., S

2d sess.; H. Doc. 398, 58th Cong., 2d sess.; H. Doc. 211, 76th Cong.,
Ist sess.; June 30, 1948 - S. Doc. 21, 81st Cong., 1st sess. Con-
struction of the project was completed in 1952.

2.02.04 Town Creek. The Town Creek project is located near
the coastal town of McClellanville and is designed to improve navigation .
between McClellanville and the Atlantic Ocean via Town and Five Fathom
Creeks. The recommended plan provides for a channel 10 feet deep at
mean low water from the Atlantic Intracoastal Wate-way to the mouth

of Five Fathom Creek and a channel 12 feet deep at mean low water
from the mouth of Five Fathom Creek to the 12-foot depth contour in
the Atlantic Ocean. The project was authorized by Section 107 of the S
Rivers and Harbors Act of 1960, as amended, which provides for the
development of small navigation projects not specifically authorized
by the Congress. This project was completed in 1975.

2.02.05 Cooper River Rediversion Project. This project was
authorized by the Rivers and Harbors Act of 1968 (Public Law 90-483, 0
90th Congress, S. 3710, 13 August 1968) and provides for the construction
of a rediversion canal from the northeast portion of Lake Moultrie to
the Santee River near Lake Mattasee and construction of a powerhouse,
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fish lift, and fish hatchery. The rediversion canal will be about 11.5 m.

miles in length and will consist of a 2.5 mile entrance chaniel in Lake
Moultrie, an intake canal about 4.0 miles long and a tailrace canal
about 5.0 miles long. Rediversion will decta , tht. averaple discIarg s" " -
through the Pinopol is Dam to about 3,000 cfs ian wi I i in(reas"e dvragc.
flows in the Santee River. The purpose of the project is to "redivert"
the major portion of the waters from the Santee basin from the Cooper •

River to the Santee River thereby effecting the reduction of harbor
shoaling and related costly dredging operations in Charleston Harbor.
Funds have been allocated for this project and construction will
begin in the near future.

2.02.06 Charleston Harbor. The existing Charleston Harbor
project, authorized by the Rivers and Harbors Act of June 18, 1878,
and by subsequent acts, of which the latest were dated October 17, 1940,
March 2, 1945, September 3, 1954, and July 14, 1960, provides for the
following work:

A channel for commercial purposes 35 feet deep and
1,000 feet wide from the sea to the inner end of the jetties, thence
600 feet wide to the U. S. Naval Shipyard, and thence 400 feet wide
to the mouth of Goose Creek, a total distance of 21.9 miles, with
a turning basin 700 feet wide at the Port Terminals; and for a channel
35 feet deep and 500 feet wide through Town Creek ; for a channel
in Shem Creek 10 feet deep and 110 feet wide from a flared entrance
from Hog Island Channel to and including a turning basin 130 feet
wide and 400 feet long with the upper end 250 feet upstream from the
Mount Pleasant public wharf, thence 10 feet deep and 90 feet wi'de
to the bridge on U. S. Highway No. 17; and for maintenance of a channel
10 feet deep and 90 feet wide in Hog Island Channel from Sherm Creek -

to the Atlantic Intracoastal Waterway. The project also includes S
the maintenance of 2 entrance jetties of stone: on log mattress
foundation; the north jetty is 15,4143 feet long, arid the south jetty,
19,014 feet long; the distance between their axis at the outer end
is 2,900 feet. The project also provides for the following work,
which was authorized to be pr(,,_cuted only a,, found necessary in the
interest of national defense: a 40-foot channel, 1,000 feet wide S
from the sea to the in-ti tend of the jetties, thence 600 feet. wide
to the south pier at the Navy Yard , and then 1,000 feet wide to the
Commandant' s wharf ; i1id an arichoraqt. area 30 feet deep between Cast I e,
Pinckney and Fort Moultriie. The pi ject ha, bc completed excpt
for the 40-foot, national diterise project and a part of the anchorag.e
basin. •

. .-,. -
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2.02.07 Charleston Harbor Navigation Study. The Charleston
Harbor Navigation Study is authorized by Section 6 of the Rivers and
Harbors Act of 1945 and Seven Congressional Resolutions; the latest
adopted 19 October 1967 by the Committee on Public Works of the United
States House of Representatives. The study is intended to determine
if the existing project should be modified in any way at this time •
(deepening, widening, or extending existing channels).

The recommended plan of improvement for Charleston
Harbor consists of the following:

a. Deepening the existing entrance channel from a depth of 35 S
feet to a depth of 42 feet.

b. Deepening the existing harbor channels from a depth of 35
feet to a depth of 40 feet from the Atlantic Ocean to Mile 15.7 at
Goose Creek.

c. Deepening Shipyard River channel from 30 to 38 feet and
changing the alignment of the existing turning basins. .

d. Enlarging the anchorage basin at the harbor mouth.
e. Enlarging the turning basin at the head of the commercial

channel.
f. Dredging a new turning basin adjacent to the Columbus Street

docks.
g. Shifting of channels near the various terminals to provide

125 feet between existing piers and the edge of the channel.

This project is in the pre-authorization stage of planning. . .

2.02.08 Ashley River. The existing project, authorized by -

the Rivers and Harbors Act of July 25, 1912 and August 26, 1937, S
provides for:

A channel 30 feet deep at mean low water and 300 feet
wide from the mouth to the Standard Wharf, a distance of 7.4 miles; -

suitably widened at bends and at head of the improvement; and for
maintenance, to a depth of 12 feet and width of 100 feet from the 7.,

approach channel to the municipal yacht basin. The project was com-
pleted in 1940.

The controlling depth at mean low water in June 1975
was 15 feet for a width of 300 feet from the mouth to the downstream S
highway bridge; thence 14 feet to the head of the project. This
project is now inactive.
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2.02.09 Port Royal Sound. The Port Royal Sound Navigation S

Project provides for a channel from the ocean through Port Royal
Sound to Port Royal, South Carolina, 27 feet deep and 500 feet wide
across the ocean bar and in Port Royal Sound for approximately 13.2

miles, thence 24 feet deep and 300 feet wide in Beaufort River and
Battery Creek for approximately 7.5 miles to and including a turning
basin 27 feet deep and 600 feet wide opposite the wharf of the South 0

Carolina State Ports Authority. The existing project was authorized
by the Rivers and Harbors Act approved September 3, 1954, in accor-
dance with plans contained in House Document 469, 8 1st Congress,
2nd Session. That portion of the project providing for a 214-foot

channel and 27-foot turning basin at the head of the project was
completed in June 1956. The rest of the project was completed in 0

May 1959.

2.03 Anchorage and Wharves. Anchorage space is available
in the bends of the old river channel at and near the town of Little
River, in Waccamaw River except in the narrowest reaches, in Winyah
Bay and Charleston Harbor, and in many of the numerous connecting 0

natural channels from Winyah Bay to Beaufort. Dockage is available
at Little River, Georgetown, Charleston, and Beaufort, and to a more
limited extent at Bucksport, McClellanville and Yonges Island. Many

privately owned basins are located on the seaward side of the waterway
between Little River and Winyah Bay. Docking and fueling facilities,
provisions, and marina supplies are also available at several locations
along the waterway. There is a county-owned yacht basin on the
seaward side of the waterway just south of the highway bridge at
Socastee, Mile 371, however, no wharves have been constructed to
date in this basin. At Charleston, on the Ashley River waterfront,

there is a city-owned marina where provisions, fueling and docking
facilities, and marine supplies are available. Government-owned

tie-up dolphins have been constructed on each side of the Ben Sawyer

Bridge at Sullivans Island, Wappoo Creek Bridge at James Island, and

the North Seaboard Coast Line Railroad bridge at Johns Island.

2.04 Geology. That part of South Carolina through which

the AI14 Passes is in the broad geologic province called the Coastal
Plain. The geologic history of the Coastal Plain of South Carolina

has been marked by uplift and erosion of the land; a rise and fall

of the sea. Obscured by surface sands, the underlying rock formations
consist of sands, clays, marls, and limestones formed by sedimentation

in shallow marine environments. The basal stratum overlying older
crystalline rocks is the Tuscaloosa formation which is continental
in origin, depauperate in fossils, probably of late Cretaceous age,
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with a northeast to southwest strike, and southeast dip. It is mainly
composed of sands and clays. The sands consist of angular grains that
are fine to coarse in texture and often contain a large percentage of
pure white kaolin. The clays are more or less arenaceous, and fine ..

muscovite mica is everywhere present in varying amounts. Near the
end of Tuscaloosa time the Coastal Plain was slightly raised and the
streams began to erode the top of the Tuscaloosa formation, leaving

an irregular surface on which the younger Black Creek formation was
deposited unconformably.

2.04.01 The Black Creek formation consists of beds of gray to
black clays and thin beds of gray to white slightly glauconitic sand.
The Black Creek formation was deposited in palustrine, estuarine, beach, 0

and very shallow neritic environments along a low, flat shifting lit-
toral zone. Carbonized wood fragments and pyrite are common in the
characteristically gray to black sediments. The clays are generally
dark gray or black due to the presence of organic matter, or white
and non-calcareous. Similar to the Tuscaloosa formation, the Black - . -

Creek formation strikes northeast to southwest and dips slightly to
the southeast. It is overlain by the Peedee formation.

2.04.02 First described from outcrops along the Pee Dee, River
in Florence County, the Peedee formation was deposited under shallow
to moderately deep marine shelf conditions and is considered to be
the last of the Cretaceous Period sediments. This formation consists .
chiefly of dark green or gray, glauconitic and argillaceous sands and

impure limestones. The sands contain much fine mica and are often
calcareous. Varying amounts of dark marine clay are interbedded with
the sands and the materials as a whole, although not truly consolidated,
are quite compact. Fossil shells and shell fragments, principally
mollusks, are present at places as layers one to five feet thick and
often constitute true shell marl beds. Shark teeth are not uncommon

and fragments of bones occur occasionally. Wells drilled in the vicinity
of Southport, North Carolina indicate a thickness of the Peedee formation
in excess of 800 feet. The strike of the formation is northeast to
southwest and the southeasterly dip is at the rate of 20-25 feet per mile.

2.04.03 The basal Tertiary formation has been named the Black
Mingo from deposits occurring in the vicinity of Black Mingo Creek
in Georgetown County. Along the inner coastal plain there is little
apparent break between the deposits of Cretaceous and Tertiary age.
Seaward, however, the Black Mingo formation is more distinct, composed
of greenish gray sand and beds of opal claystone, which differ in
color, texture, and fossil content from the underlying Peedee formation.

. .- .•
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The environment of deposition is thought to be a large bay or marine

sea in which silica was quite abundant. The outcrop area of the Black
Mingo formation includes the western half of Georgetown County and
stretches inland to the inner coastal plain. Strike and dip is similar S
to that of the underlying formations.

2.04.04 In northeastern South Carolina, the Middle and Upper
Eocene deposits are represented by the Santee and Castle Hayne limes- " -

tones. The Santee limestone is nearly pure white to creamy yellow,
fossiliferous, and partly glauconitic. It is a moderately good acquifer S
and is one of the principal sources of water for domestic use in the

Georgetown area. The Castle Hayne limestone, previously thought to be
restricted to southeastern North Carolina has recently been found to
be stratigraphically more widespread but the extent of the formation and
the dip is yet to be determined in coastal South Carolina. It is a buff
gray limestone, varying from hard to crumbly, and contains many fossils. S

2.04.05 South of the Santee River, a calcareous bed of
Oli-gocene age occurs, referred to as the Cooper marl, and presently
known to be about 200 feet thick. It is a finely granular olive-
drab to brownish marl containing glauconite and foraminifera and
characterized by phosphatic nodules in the lower part. Future in- S
vestigation may show that it extends north of the Santee River into
Georgetown County.

2.04.06 Sediments of Miocene age have been designated the
Hawthorn and Duplin formations. The Hawthorn is usually mapped as -

occurring in the southern coastal plain of South Carolina and the S
Duplin formation in the north central coastal plain. The Hawthorn
is a sandy phosphatic marl, soft limestone, and/or hard brittle shale,
containing few fossils. It is also characterized as having a low
permeability, but does supply some water for domestic use. The
Duplin formation is a sandy shell marl, less than 50 feet thick in
South Carolina and outcropping in isolated patches. S

2.04.07 Pliocene sediments are found in the Waccamaw formation,
which occurs as outcrops along the Waccamaw River and as a broad '
belt parallel to the coast, extending from the North Carolina line
through Horry and part of Georgetown Counties. The formation consists
of blue gray, yellow, and brown sandy marl -estimated to be about 35 S
feet thick. It has a diverse fossil assemblage.

2.04.08 The surface deposits of Pleistocene and recent geologic -

age collectively form the terrace sediment complexes. These unconsolidated
sediments of sand, clay and shell were deposited during sea level
fluctuation in response to continental glaciation. These deposits S
serve to obscure the outcrops of the underlying Cretaceous and
Tertiary beds and make up most of the area through which the AIWW
was actually excavated.
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2.04.09 Mineral Resources. Mineral resources along the coast
whi'ch are of possible economic interest include: clay, sand and
gravel, heavy minerals, coquina, marl, limestone, phosphate deposits,

mica, peat, oil, and gas. 5

2.04.09.1 Extensive clay deposits occur in marsh areas and can
be used for brick manufacture and probably in the manufacture of
lightweight aggregate. The commercial potential of these clay deposits
is speculative at present. -

2.04.09.2 Sand and gravel resources are not being commercially
developed in the tidelands at the present time, however, their importance
may increase in the future. Heavy minerals are not currently being mined

along the coast nor is there any indication that they will be.

2.04.09.3 Coquina is used in some coastal areas for road material
and general fill purposes. In 1970, most coquina production came from
reworking piles of dredged material along the AIWW in Horry County.

2.04.09.4 Marl is a soft, clay-like limestone which has been used
in the past as a soil conditioner and mild fertilizer for lean, acid
soils. Exploitation of this resource is speculative at present. .

2.04.09.5 Limestone occurs at shallow depths in tidelands areas
of Beaufort and Colleton Counties, commercial exploitation of lime-
stone deposits is speculative at this time.

2.04.09.6 Phosphate deposits are known to occur along the coast
in Charleston, Beaufort, Colleton and Jasper County. These deposits
are not commercially important at present.

2.04.09.7 Oil and gas potentials of the South Carolina coast
are highly speculative at present although oil and gas deposits
probably occur somewhere on the Continental Shelf off the Carolinas.

2.05 Soils. The discussion that follows is based on
information contained in "General Soils Maps of South Carolina
Counties, Soil Association Description" by G. R. Craddock and C. M.
Ellerbe.

S

2.05.01 Beaufort County

a. Kiawah-Wando-Seabrook Association: Nearly level,
somewhat poorly to well drained soils with loamy fine sand surface
soils and subsoils. The larger portion of the soils on the Carolina
Sea Islands belong to this association. 0

b. Ona-St. Johns Association: Nearly level, poorly
to somewhat poorly drained sands with organic stained layers or
weakly cemented organic hardpans. This association is found on some - -

coastal islands but is primarily found on broad, level areas in the
vicinity of Bluffton, South Carolina. 0
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c. Tidal Marsh Association: Firm to soft tidal
marsh. This association is found along the numerous tidal streams

and on broad flat areas in the southeastern part of the county.
Soil materials in this association are unclassified consistinq S
primarily marine of sediments. They are predominately mineral soil

materials with varying amounts of organic matter.

2.05.02 Charleston County

a. Tidal Marsh Association: Wet peats, mucks I S
and loams flooded by tide water. This is a level poorly drained
plain which extends the length of the seaward side and inland along

the tidal streams and rivers of the county.

b. Wando-Seabrook Association: Excessively
drained to moderately well drained, nearly level to gently sloping, I S
deep loamy sands. This association is found roughly parallel to the
coastline and consists of high, broad ridges and slightly lower
lying bands of sandy soils.

c. Kiawah-Seabrook-Rutlege, thick surface Association:
Moderately well drained to poorly drained, nearly level to depressional . I S
loamy sands. This association consists of low, broad ridges and
long, narrow to broad depressions roughly parallel to the coastline.

d. Scranton-Klej-Rutlege Association: Somewhat

poorly drained to poorly drained, nearly level sands having a dark
colored layer in the subsoil. This association consists of low, S
narrow and broad ridges and long narrow troughs roughly parallel to the

coastline.

e. St. Johns-Ona Association: Very poorly drained
to somewhat poorly drained, level to nearly level sands with organic
hardpan or stained layers. This association consists of low, broad
ridges and narrow to broad, level areas roughly parallel to the
coastline.

2.05.03 Colleton County

a. Bladen-Weston-Eulonia Association: Moderately ' 5
deep, moderately well drained to poorly drained soils with sandy clay
loam to clay subsoils. This association is on level to gently sloping
areas in the southern portion of the county and the soils have developed
in thick beds of Coastal Plain sands and clays.

b. Kiawah-Wando-Seabrook Association: Deep to S

moderately deep, excessively drained to poorly drained sandy soils
on level to very gentle slopes. This association is on broad, level
areas in the southeastern portion of the county and soils have developed
in thick beds of Coastal Plain deposits.
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c. Marsh Association: Firm to soft tidal marsh.
This association is on broad, flat areas in the southeastern section
of the county along the major streams. The soils have developed in
marine or stream sediments of mixed alluvium. Only a small percent
of these marshes is classified as organic soils and the mineral soils
vary from sands to clays.

2.05.04 Georgetown County

a. Capers Association: Deep, very poorly drained,
nearly level soils on tidal flats and estuaries. Capers soils have
silt loam to clay surface layers and silt clay loam to clay subsoils.
These soils contain a high percentage of organic material.

b. Leon-Rutlege Association: Deep, somewhat
poorly and very poorly drained, nearly level soils which have developed
from moderately thick beds of sand. This association consists of broad,
nearly level areas in the eastern section of the county.

c. Wando-Coastal Beach Association: Deep, ex-
cessively to well drained gently sloping to nearly level soils which
have developed in thick beds of sand. This association is in the
eastern section of the county between the Waccamaw River and the
Atlantic Ocean. The sand dunes and beaches bordering the Atlantic
Ocean are also part of this association.

d. Chastain-Chewacla Association: Deep, poorly
and somewhat poorly drained, nearly level soils on stream floodplains.

This association consists of the floodplains along the Santee,
Waccamaw, and Great Pee Dee Rivers. These soils are mixtures of clay,
loam, silt loam, and silty clay loam.

e. Kershaw-Rutlege Association: Deep excessively
and very poorly drained, sloping and nearly level sandy soils. This
association makes up Sandy Island located in the northeast section
of the county between the Waccamaw and Pee Dee Rivers.

f. Lynchburg-Coxville Association: Deep, somewhat
poorly and poorly drained nearly level soils. Except for a small
area along the AIWW in the northeast part of the county near Murrells
Inlet, this association occurs in the central portion of the county
and is composed of sandy loam, loam, clay loam and sandy clay subsoils.

g. Troup-Wagram-Rutlege Association: Deep,
* well drained and very poorly drained, gently sloping and nearly level

soils. This association is found west of Carver's Bay and Gapway Bay
* and south of the city of Georgetown. Soils in this association are

sandy, sandy loams, and sandy clay 1oams.

h. Lakeland-Chipley Association: Deep, excessively
and moderately well drained, gently sloping and nearly level soils.

This association is scattered throughout the county and its soils
have developed in thick beds of coastal plain sands.

,. . . .. .... .... .. -... . . ..-. .

*. . . . . . . . . . . 4a~ ... . . . . . . . . . . . . . . . . . . . . . . . . . .'- .



2.05.05 Horry County

a. Wando-Coastal Beach Association: Excessively
drained nearly level sandy soils. This association borders the
Atlantic Ocean and consists of broad, nearly level areas, sand dunes, 0

and coastal beaches.

b. Bladen-Weston Association: Poorly drained
sandy loam soils on broad nearly level areas in the southeastern
section of the county. These soils have developed from thick beds

of clays and heavy sandy clays. •

c. Swamp Association: Very poorly drained, swampy

land subject to frequent overflow, intermixed with somewhat poorly
drained low terrace soils. This association consists of flat swampy
lands along the Little Pee Dee and Waccamaw Rivers and Kingston Lake

Swamp. Swamp soils are composed of organic layers of verying thickness S
over mixed alluvium of Coastal Plain sediments.

d. Chewacla-Wehadkee Association: Somewhat poorly
drained to very poorly drained, nearly level soils on the floodplain
of the Great Pee Dee River in the southwestern corner of the county.

Soils have developed from sediments eroded from upland soils of the S
Piedmont Plateau and are mostly silty clay loam and clay loam.

e. St. Johns-Leon-Rutlege Association: Very poorly
drained to somewhat poorly drained nearly level sandy soils with

organic stained or weakly cemented layers. The association is charac-
terized by a series of crescent-shaped low ridges parallel to the 0

Atlantic Ocean.

f. Goldsboro-Scanton-Chipley Association: Moder-
ately well drained to somewhat poorly drained, nearly level soils.
This association is found along the waterway near Little River and
has loamy sand, sand, sandy clay loam soils.

2.06 Hydrology.

2.O6.O Ground Water. In the coastal areas of South Carolina,

fairly abundant quantities of ground water of good quality are
available from water table aquifers of Pleistocene to Recent age 9

and artesian aquifers of Pliocene(?) to Early(?) cretaceous age
(S. C. Water Resources Commission, 1970).

2.06.01.1 Water Table Aquifers. Water table aquifers consist

of fine to medium grained quartz sand and in some of the lower
coastal areas, shell hash or coquina occurring at depths of 25 to

90 feet. Wells developed in these aquifers generally yield 100
or more gallons per minute (gpm). The quality of this water is
acceptable for many purposes but in some areas may be brackish
or have an objectionable odor caused by decayed organic material
and/or hydrogen sulfide gas (H2S).
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2.06 .01 .2 [Xecp d(i ntr. I r fit e (,-~t 100 2 .duO fet) aquifers
conls i st oft ineO to Coal se (j kldtwflit L , phosphat i siands of Ear ly(?)
to Late CrtaceLous aqe (Pue Dee , Blajk Creek, Tuscaloosa and
A At k i ns on Formia t i oro, , or ) hv r unriamed un i its of Late ( ?) C retaceous
age) and sori, younge r depoi ts, of Earl Iy Tc r tiary age (Midway
equ iva I en' , 1 1(-k M i r~i( Format I anrj, Cunqairot, Fnrmiat i oni, or i t equ ivalIent

- It,- ,irtee L iii eit- Ioni , C,,, . I HLynnt L i me-, oI u t , 0( 1 i I i fles tonle , .

Tampa I ?) I. i Iestonre, DupIi in f- at tion , and th(- Wuc ( ow 1 Formait ion).
The oajor aqluifers of the coastal plain are generally grouped into

I two principal units - those deposits of Tertiary age arid those of
CretaeouJ- a'.e.

2.06.01.2.1 Tertiary Deposits. Tertiary deposits include the
clastics of Paleocene to Eocene age (and less definitely those of

rMiocene age), including the Santee and Castle Hayrie Limestone and
the Midway or Black Mingo sands. Of these, the highest yields are
developed from wells in the Eocene limestones from which as much as
2,200 gpm can be obtained from a sinqle well.

2.06.01.2.1.i Waters from the shallower Tertiary sand aquifers are
generally soft, low in dissolved-solids content, acidic and may be

Ihigh in dissolved iron or carbon dioxide gas (CO ) Waters from
the limestone or calcareous sand aquifers are moerately hard to very
hard, 61 to 250+ mg/i (milligrams per liter) of total hardness as
CaCO3, arid have moderate concentrations of dissolved solids (150 to
500 mg/I). In places this water is high in dissolved iron (up to

PW 2.0 mg/i) or has objectionable amounts of hydrogen sulfide gas (1-2S). ..-

2.06.01.2.2 Cretaceous Deposits. Deposits of Cretaceous age
* include the clastics of Late Cretaceous and possibly Ear ly(?) Cre-

taceous age. Maximum water yields from wells developed in these
aquifers probably approximate 1,000 gprn.

2.06.01.2.2.1 Waters from the deeper (500 to 2,800 feet) sand aquifers
of Cretaceous age are typ icall Iy a sod iumi1 bic b-i oriat i t ype, very soft ,
high in bicarbonate, f luoride (a,, much as I.0 rCitmn/I) 3rnd dissolved
siolids content (up to 2,000 moq/1). Thecseter itre qermeral ly basic --

* with a pH of 8.0 or higher; they inighr ls havt, a high chloride
content, depending upon their locit ion and depth.

2.06.01.3 Salt-water frnt rL I01 SalI -Wate iL I - on of aqui fers
in coastal South Carol inar h'as 1akenil lk int- IcI l P- tiFile and

* is cont inuing at the Iprese!nt t i re. L n(,r oachme 1t I- L.(ih, i dered most
serious in Tertiary aqui fer )ii the outherri ca ti I ime~tcne and
sand aqui fers 100 to 800 fee-t deep and in CIetaCeOUs agni fers at depths
of 1,300 to 2,000 feet. Ott rtea which potent ially (.orih become
subject to sal t-water intrusin If the CrtccunsI S01ir1 aqui fers are
pumped excessively ot wtel, Iso ii df ild kt.-;iiw Ili( I-n r,- tiesh water-
salt water interfac incluide t n raiid Stf dil alra td ei Myrtle
Beach and L it tle R iver anId t he (,,)epot)i icton
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2.06.01.4 Water Supply and Use. According to the 1970 Tidelands
Report (S. C. Water Resources Commission, 1970), there are approximately
60 public water supplies in the eight coastal counties covered by this
report. These supplies provide water for approximately 400,000 persons
or 72% of the total coastal county population of 554,300. Ground water
is the source for 56 systems serving 84,000 persons and surface water
supplies four systems and about 316,600 persons. The remaining popu-
lation of the coastal counties (154,300) obtains water for domestic
purposes from individual wells. The total capacity of the water systems
utilizing ground water in 1970 was 42.9 million gallons per day(mgd)
with an average daily use of about 12.9 million gallons. The total
capacity of the surface water systems in 5.4.3 mgd, with an average
daily use of about 40 million gallons.

2.06.02 Tidal Hydrology. The mean range of tides varies
considerably as one travels between the north and south ends of the
waterway (see Table 4). For example, the mean range of tide at the town
of Little River is 5.2 feet; at Winyah Bay 3.3 feet; at North Santee
River 4.5 feet and thence to Charleston Harbor 5.2 feet; at Church
Flats, Stono River 5.7 feet; at Yonges Island 6.6 feet; at South Edisto
end of Watts Cut 6.3 feet; at Beaufort, South Carolina 7.4 feet; and at
Hilton Head, Port Royal Sound 6.6 feet. Freshets in the Waccamaw
and Pee Dee Rivers cause high stages along the Little River - Winyah 6
Bay section of the waterway from Enterprise, MILE 375.0 to Brookgreen
Creek, MILE 389. Extremely low tides, due to strong northwest winds
during the winter months, range as low as 1.5 feet below zero datum,
except in the artificial canal from White Point Creek, MILE 353.2
to Bull Creek, MILE 381.5 in Waccamaw River. Velocities range .
normally up to 2.5 miles per hour although during high stages of
the rivers entering and crossing the waterway, extreme velocities
range as high as 4 miles per hour near the entrances and crossings.
Cross tidal currents are encountered at inlets, creek junctions and
crossings.

2..07 Water Quality. According to the S. C. Tidelands Report
(1970), that portion of the waterway from the northern boundary at
Little River to the U. S. Highway 17 bridge at Georgetown is as-
signed Class SA: waters suitable for shellfishing for market purposes
and any other usages. Suitable also for uses requiring water of
lesser quality. From Highway 17 through Georgetown Harbor and Winyah
Bay the waterway is Class SC: waters suitable for crabbing, com-
mercial fishing and any other usages except bathing or other shell-
fishing for market purposes. Suitable also for uses requiring water
of lesser quality. From Winyah Bay to its junction with the South
Santee River, the waterway is Class SB: waters suitable for bathing
and any'other usages except shellfishing for market purposes. Suit-
able also for uses requiring water of lesser quality. From the
South Santee to just above Charleston Harbor the waterway is Class SA.
Charleston Harbor and the waterway south to about the Limehouse bridge
to Johns Island is Class SC. The remainder of the waterway, except
for the Beaufort River, is Class SA. The Beaufort River is Class SB.

0
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2.07.01 As indicated in the paragraph above, several areas
in or adjacent to the AIWW are closed to shellfishing because
of high levels of coliform bacteria. According to the 1970 South
Carolina Tidelands Report, 49,000 acres of coastal waters are closed
to shellfishing for market purposes because of prohibitive concentra-
tions of coliform bacteria found in oysters. These areas are located
primarily adjacent to densely populated areas such as Little River,
Georgetown, Charleston, and Beaufort. Shellfishing areas are con-

tinuously monitored by the State of South Carolina and may be opened S
or closed at any time conditions warrant such action.

2.07.02 Chemical characteristics of bottom sediments. The study

of the chemical characteristics of bottom sediments was conducted by

the Environmental Protection Agency during March, 1971. The Charleston
District obtained 23 bottom samples from sites selected by an EPA
representative. The sample locations are shown on Figures 1, 2, and
3. The samples were shipped in a frozen condition to EPA where they

were analyzed for volatile solids, oil and grease, organic nitrogen,
total Kjeldahl nitrogen, total phosphorous, chemical oxygen demand,
heavy metals, and radioactivity. The results of their analysis are
presented in Table 5.

2.07.02.1 EPA's evaluation and interpretation of the data collected
was furnished the Charleston District in letter report dated 29 November
1972. EPA classified all locations as clean, lightly contaminated, - .
moderately contaminated and heavily contaminated, based on interim
criteria being used at that time. They concluded that sediments, S
other than those classified as clean should be disposed of on upland
areas above the high water mark. They classified Stations 1 thru 8,
10 thru 12, 16, 17, and 21 thru 23 as clean although Stations 10, 16,
and 21 thru 23 exceeded the EPA criteria then applicable for oil and
grease. Station 4 was classified as being lightly contaminated as a
result of zinc levels exceeding EPA criteria used at that time. ]

Levels of volatile solids, COD, and oil and grease exceeded the in-
terim EPA criteria at Station 14 which was classified as being mod-
erately contaminated. Stations 9, 13, 15, 19, and 20 were considered
heavily contaminated with concentrations of volatile solids, COD, oil
and grease, and zinc exceeding the interim EPA criteria. Stations
9, 13, 15, and 20 also exceeded the EPA criteria used at that time I
for TKN. The EPA criteria used in the evaluation and which appear in
table 5 have been superseded by 40 FR 41292-41298, "Navigable Waters,
Discharge of Dredged or Fill Material', September 5, 1975. The in-
terim criteria were the best figures available when they were published,
but have since been shown to be too stringent in many cases. Even

those AIWW samples which exceeded the interim criteria are relatively
clean. Pollutants in dredged material which are water soluble could
possibly reach shallow water tables if disposal took place on upland
sites. Soils would likely provide some filtering action. Most con-
taminants discovered were not water soluble.

29. .. •. .



00

00

IN 0 0 1 r f" -
oD o0,,

o D000C 0 cDC 01)c )e- o (

C)C)0 0 0c)o0 0DC - D DC

IDc 0 Cc ID c

V2 'D

-0 .c, 20 .-. o. n-,- 0, o.ID

Ln0 0C '

0L4I 00 00 oO 000
00 0 0 00 0 0 00000 0 c

0 C) 0 C 0 (D 00 0o-.ttJ)C zD c (.ZD o 1; 'D > C

\1. 0C 0 .0.

00 02 0C) 0
014o 00 0 c lo 2-~ Ln0 0 'D2

z 0C C 0G

C) 0 D .D(D0 Q)0c 0 c 0 S c

L.J0.u 1 0 0 C ' 0 0 0 c)0'

L (13 400 0

H H0
42RP

. . . . . .



2.08 Climatology. Climate along the South Carolina coast
is generally considered to be temperate except in the Hilton Head
Island area where it is classed as sub-tropical. The project area
characteristically has cool winters and hot, moist summers. This
regime is tempered somewhat by the effect of sea temperatures and

breezes in areas within a few miles of the Atlantic Ocean. The S
moderating effect of the sea is clearly illustrated in Charleston

where the flhinium city temperature may register 1O to 15 degrees
higher in the winter and 3 degrees lower in the summer than the . -

airport located some 10 miles inland.

2.08.01 The mean annual high temperature for the South Carolina

coastal region is about 76 degrees and the mean annual low about 55
degrees. Temperatures along the coast seldom exceed 100 degrees
and a temperature of 20 degrees or less is seldom experienced. July

is the hottest month and has a monthly average temperature of about

80 degrees. January is the coldest month with an average monthly S

temperature of approximately 49 degrees.

2.08.02 The coastal region receives an average of 49 to 52
inches of precipitation annually, almost all of which falls as rain.
The greatest monthly rainfall generally occurs in July, August and

September in the Charleston area and June, July, and August in the S
Hilton Head area. The fall, particularly the month of November is

the driest time of the year.

2.08.03 Coastal South Carolina is subject to visitation by

hurricanes during the summer and fall, with hurricane visitation

occurring most often in August and October. The highest recorded 0
hurricane surge tide at Charleston was the 11.2 feet above mean low
water recorded during the August 1883 hurricane. In the August
1881 hurricane, the tide elevation at Hilton Head was estimated at
16.0 feet mean sea level, the highest on record.

2.08.04 A summary of climatological data collected at Charleston S

and Hilton He.ad Island is piesented in Table 6.

2.09 Biotic communities.

2.09.01 Geneial . Thu tcrm biotic community is used to de-
signate a di tirict as5(eblaye of plants and animals. In general, S
biotic communil tie may be' idvntified on the basis of their dominant

vegetation or, in th. ab,,ence of dominant vegetation, by physiography.

Seventeen maj r bictic ommunities have been determined as being
present wi thin I to 2 miles of the prcject. These are:

Coastal fringe communities S
Beach

Maritime shrub thit-ket

Mar i t ime forest

..... W.W........ . . . . . . . . . . .. .•. .--...
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L Table 6

Climatological Data for Period of Record-
/

Normal Mean Daily Temp. Prevailing

Fo Normal Total Wind
Time Max. Min. Precipitation(") Direction

Charleston, South Carolina

Period of Record (yrs) 30 30 30 14

January 61.2 38.3 2.54 SW

February 62.5 40.4 3.29 NNE

March 68.o 45.4 3.93 SSW

April 76.9 52.7 2.88 SSW

May 83.9 61.8 3.61 S

June 89.2 69.1 4.98 S

July 89.2 72.0 7.71 SW

August 88.8 70.5 6.61 SW

September 84.9 66.2 5.83 NNE

October 77.2 55.1 2.84 NNE

November 67.9 43.9 2.09 N

December 61.3 38.6 2.85 NNE

Year 75.9 54.5 49.16 NNE

Hilton Head Island, South Carolina

Period of Record (yrs) 7 7 21

January 59.9 38.5 3.48 W2/

February 64.1 43.0 3.74 W

March 66.0 45.3 4.14 W

April 76.0 55.0 2.79 5

May 82.2 62.9 4.46 SSW

June 87.2 68.6 5.65 S 0

July 89.1 71.9 6.26 WSW

August 89.5 71.5 9.92 S

September 84.6 68.2 3.54 NNE

October 76.6 57.3 2.69 NNE

November 69.3 47.1 2.37 NNE

December 62.0 39.6 2.89 NNE

Year 75.5 55.7 51.94 W

1/ U. S. Department of Commerce, NOAA

2/ Data from Marine Corps Air Stal ion Records
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Coastal plain communities
Cypress swamps
Savanna and pine flatwoods
Oak - pine forest
Pocosins
Carolina Bays 0
Inland marshes
Ponds and lakes

Estuarine communities of the AIWW

Open water
Tidal marshes

Tidal flats 0

Dredged material islands

Other communities
Agricultural lands
Man-dominated communities o

2.09.01.1 Each of the biotic communities described in the following
section contains a description and/or list of characteristic plants
and animals. References used to compile these are as follows:

Plants - Geographic range, biotic community
preference, and scientific and vernacular

nomenclature are based on Radford et al. 1968. - -

Birds - Geographic range and biotic community

preference and nomenclature are based on
Robbins et al. 1966 and Pough 1951.

Mammals - Geographic range, biotic community

preference, and nomenclature are based
on Burt and Grossenheider 1964 and Palmer 1954.

Reptiles and

amphibians - Geographic range and biotic community
preference are based on Conant 1958 and
Carr and Goin 1955. Nomenclature is based

on Conant 1958.

Fish - Geographic range and biotic community preference

are based on Eddy 1957, Breder 1948 and Carr

and Goin 1955. Nomenclature is based on American
Fisheries Society 1970.

Invertebrates - Geographic range, biotic community
preference and nomenclature are based

on Morris 1951, Gosner 1971, Miner 1950, ..-
Wass et. al. 1972, and Teal and Teal 1969.

2.09.02 Coastal fringe communities. The communities within
this category occur all along coastal South Carolina and are in closest
proximity to that portion of the AIWW located between Winyah Bay and

Charleston.
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2.09.02.1 Beach. Beaches occur along the emergent shorelines

that are present on the seaward side of barrier islands and portions

of the mainland exposed to the open ocean along the Grand Strand.

Occassionally they extend along the littoral zones of ocean inlets.

Beach communities are comprised of a dry berm zone that is located
beyond the high tide line, an intertidal zone that is alternately
covered and exposed by tidal action, and a subtidal zone that
occurs below the low tide line and extends seaward, merging with
the ocean surf. Beaches, in general, are gently-sloping communities
that serve as transitional areas between open water and upland
terrestrial communities.

2.09.02.1.1 The beach comirunity is a harsh environment character-
ized by steep gradients, and rapid changes in most of its physical
environmental parameters. This is particularly true of the upper
surface layers. Vascular plants are typically absent from these
communities primarily because of instability of the substrata, high
salinity, and extreme fluctuation of moisture. Seaweeds, and seeds
of Caribbean and European plants carried by the Gulf Stream are
sometimes tossed up on the beach following the passage of storms.
Sediments on the beach are stratified by wind and wave energy regimes
according to particle size. Sediment composition consists of coarse
to fine grained quartz sands and shells and shell fragments.

2.09.02.1.2 Macro-invertebrates are the predominant faunal
organisms inhabiting the beach reqion and most live beneath the sand

surface where salinities and temperatures are more constant. A
considerable portion of these organisms are filter or deposit feeders
and a great diversity occurs in the intertidal zones where there
is a concentration of particulate organic matter brought in by the
tides or supplied by the decomposition of animals on the beach.
Typical beach inhabitants are beach fleas and ghost crabs in the
beach berm; Florida coquinas, mole crabs and various burrowing worms
in the beach intertidal zone. and blue crabs, horseshoe crabs, sand
dollars and numerous clams and gastropods in the beach subtidal
areas. The beach zone is utilized by many species of shorebirds
for nesting arid feeding. Speit-ies commonly observed are the American
oystercatcher, plovers, wi1let, sandpipers , lesser and greater

yel lowlegb, gulls, and terns,. Atlantic loggerhead sea turtles

utilize South Carolina beache, forI nest icj) purposes during the summer
non t hs.

2.09.02.2 Dune. Dunes art- Ioca te(t I andwa rd and run pa ra l e tQ -

beach communi tie,. They ire composed ot dri t inq sand and their height
ard (direct ion Of rlovenient k 1h lcmiiiied by wind direct ion and intensity.

FL'w species of planits ,re capablc, of tolerat ing the harsh environment of
the dune communi ty. As a riesu It vet tative cover is usually sparse and S

consists predominantly )f salt-tIolerant perennial grasses. Typical

specie,, incl( , hi t tei ini. ' ,s,, ' I tmr ad,)w coidqrass, sea oats, and
tbroomisedges . Amer ican heach gia',s has been successful ly planted at Bulls
Is lanr and beach sites ra,) t Ce(,ir twn and Chai lestori . All of these

- plants depend )n the cons tarit infl Ix of nut ient s because leaching in
the (June community is very rapid. l ikewise, all of the above species 5

* derive nutrient ftoJT) part iculat at t(,1 at tached to the sands and

4, . .
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precipitation. As they accumulate sand at their bases, the plants
increase the vertical height of the dunes and their creeping rhizome
systems act as sand binders thus stabilizing the dunes. Occasionally
interspersed among the dune grasses are scattered individuals of sea
rocket, sandspur, seaside croton, beach spurge, evening primrose, seaside
elder, beach pea, and purple sandgrass.

2.09.02.2.1 The lack of vegetative cover and an insufficient food
supply limits the dune community as important wildlife habitat.
Ghost crabs, tiger beetles, dragonflies, song sparrows, Savannah
sparrows, barn swallows, six-lined racerunners, eastern glass lizards
and eastern slender glass lizards are characteristic faunal inhabit- ,
ants. Black skimmers and species of terns occasionally utilize the
dune communities for nesting purposes during the spring and summer.

2.09.02.3 Maritime shrub thicket. Shrub thickets are typically
found landward of the dune communities. They may extend continuously
to the edge of the tidal marshes along the backside of the barrier S
islands or blend into a maritime forest. As the name implies, these

communities are characterized by a dense growth of low shrubs that
are usually entangled with numerous vines. The community usually
begins abruptly on the dune side. The first shrubs are commonly
prostrate but they become progressively taller with increasing dis-

tance inland. The tops of the shrubs are often closely sheared by

wind-borne salt spray and form a smooth, compact, canopy surface.

2.09.02.3.1 Substrates in these habitats consist of unconsolidated

sands which are intermittently flooded in low areas and well-drained
at higher elevations. Typical shrub inhabitants are wax myrtle,
silverling, seaside elder, winged sumac, and yaupon. Shrub species S
distribution and frequency of occurrence in any given area, however,
varies according to substratum moisture and degree of salt spray in-
fluence. Common vine species in these communities are Virginia
creeper, poison ivy, greenbriers, and wild grapes. Few herbaceous
plants are present on the ground surface due to the shading effect
created by the dense shrub growth. S

2.09.02.3.2 Maritime shrub thickets do not provide a significant

year-round food source for wildlife and, because of this, are not
heavily utilized. Animal species which may be observed in this
community are as follows:

Birds
Sparrow hawk Rufous-sided Towhee
Ground Dove Red-winged Blackbird
Mockingbird Boat-tailed Grackle
Robin Fish Crow
Brown Thrasher Indigo Bunting_

Gray Catbird American Goldfinch
Yellowthroat Savannah Sparrow
Prairie Warbler Field Sparrow

Palm Warbler White-throated Sparrow

Cedar Waxwing Swamp Sparrow
Song Sparrow - .
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Mammals
Eastern Cottontail Cotton Mouse

Reptiles and Amphibians
Six-lined Racerunner Southern Toad

2.09.02.4 Maritime forest. Maritime forests occur landward of -'

maritime shrub communities. Trees in the maritime forest are closely
spaced and usually dominated by live oak. Many shrub species occur ....
here as well but are less densely distributed than in the shrubthicket because of shading effects produced by a continuous canopy. The

maritime forest is subject to the shearing effect of wind-borne salt
spray and the canopy is usually planed off. The angle of the canopy
bears a direct relationship to the intensity of salt spray deposited
on the growing shoots. The effects of salt spray are most dramatic
on the seaward side of the forest and diminish with increasing dis-
tance inland.

2.09.02.4.1 Trees and shrubs found in these habitats, in addition
to the dominant live oaks, are red bay, red cedar, cabbage palmetto,
holly, loblolly pine, Spanish moss, yaupon, Darlington oak, and resur-
rection fern.

2.09.02.4.2 Birds are the most conspicuous faunal inhabitants of
the maritime forest. This is particularly true during the spring
and fall when numerous migratory species are present. Representa-
tive species found in these communities are as follows:

Birds
Sharp-shinned Hawk White-eyed Vireo
Red-shouldered Hawk Solitary Vireo
Mourning Dove Red-eyed Vireo
Yellow-billed Cuckoo Parula Warbler
Ruby-throated Hummingbird Prairie Warbler -

Yellow-bellied Sapsucker Palm Warbler
Red-bellied Woodpecker Ovenbird
Downy Woodpecker Yellowthroat
Blue Jay Baltimore Oriole
Carolina Wren Boat-tailed Grackle
Mockingbird Cardinal
Gray Catbird Indigo Bunting
Brown Thrasher Rufus-sided Towhee
Robin White-throated Sparrow
Hermit Thrush Cedar Waxwing
Ruby-crowned Kinglet

Marnia I s
Virginia Opossum Cotton Mouse

Eastern Mole Bobcat
Gray Squirrel Southern Flying Squirrel
Raccoon

. . .. ..-0 -
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Reptiles and Amphibians
Eastern Box Turtle Yellow Rat Snake

Green Anole Southern Toad
Eastern Glass Lizard Eastern Spadefoot
Southeastern Five-lined Skink Oak Toad
Eastern Coachwhip Green Treefrog
Rough Green Snake Squirrel Treefrog

2.09.03 Coastal plain communities. The communities included - -

in this category are those that occur on the coastal mainland either

along or a short distance inland from the AIWW.

2.09.03.1 Cypress swamps. Cypress swamps are scattered through-
out the area adjacent to the waterway, especially along freshwater

tributaries, around freshwater ponds, in depressions between former
beach dunes and in low depressional areas within pocosin communities.

Cypress swamps are found on both sides of the waterway in much of the
Waccamaw River section. Bald cypress and tupelo gum are generally

the dominant tree species found in this association. Bald cypress
occurs as dominant on the wettest sites with the longest hydroperiod
whereas tupelo gum becomes more abundant on sites with shorter hydro-
periods. Other tree species found in these associations are red
maples, black gum, pond cypress, sweetgum, water oak, and water ash.

Near the fringes of the cypress swamp community there is a very thick
shrub ecotone which contains species found in coastal plain shrub
bogs. Small trees include red bay and sweet bay and the shrubs fetter-

bush, wax myrtle, bitter gallberry, titi, sweet pepperbush, highbush

blueberry, and the evergreen vine catbrier.

2.09.03.1.1 Cypress swamps are typically rich in animal life. Of
all the wooded'communities along the waterway, these will generally

have the greatest diversity. The following are some of the more

common animals found in these habitats:

Birds
Wood Duck White-eyed Vireo

Red-shouldered Hawk Red-eyed Vireo
Ruby-throated Hummingbird Yellow-throated Vireo
Pileated Woodpecker Prothonotary Warbler

Red-bellied Woodpecker Swainson's Warbler
Yellow-bellied Sapsucker Yellow-throated Warbler
Great Crested Flycatcher Hooded Warbler
Blue Jay Prairie Warbler
Tufted Titmouse Yellowthroat

Carolina Chickadee Rusty Blackbird
Carolina Wren Summer Tanager
Robin Cardinal

Hermit Thrush White-throated Sparrow
Blue-gray Gnatcatcher
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Mamma I s
k Virginia Opossum Eastern Gray Squirrel

Short-tailed Shrew Bobcat
Golden Mouse River Otter
Marsh Rabbit Raccoon
Cotton Mouse White-tailed Deer

Reptiles and Amphibians -

Eastern Box Turtle Southern Copperhead
Yellow-bellied Turtle Eastern Cottonmouth
Eastern Mud Turtle Canebrake Rattlesnake
Brown Water Snake Southern Dusky Salamander
Banded Water Snake Slimy Salamander
Red-bellied Water Snake Many-lined Salamander
Southern Ringneck Snake Southern Cricket Frog
Eastern Mud Snake Green Treefrog
Rainbow Snake Northern Spring Peeper
Yellow Rat Snake Eastern Gray Treefrog
Eastern Kingsnake Barking Treefrog
Eastern Garter Snake Eastern Narrow-mouthed Toad
Eastern Ribbon Snake Southern Leopard Frog
Carolina Black Swamp Snake Squirrel Treefrog

2.09.03.2 Savannah and pine flatwoods. Savannah and pine flat-
woods communities may occur a short distance inland from the AIWW or
directly border it along landcuts. These communities are areas of
grassland with scattered trees and shrubs of variable density.

2.09.03.2.1 Longleaf pine and pond pine are common on both, but
the latter is found more often on wetter sites and the former on
sandier soil of the ridges. A third pine, loblolly, often grows
where substrate moisture regimes are intermediate between these extremes.
Beneath the pines occurs a sparse shrub understory containing red
bay, sweet bay, titi, fetter-bush, sweet gallberry, dahoon holly,
and pepperbush. The ground surface is occupied by a dense and highly
diverse herbacious zone. Wiregrass dominates sandy soils while grass
species of Muhlenbergia and toothache grass are more common on the
clays. Other important herbs include pitcher plants, venus fly trap,
panic grass, meadow beauty, fleabane, butterworts, and many others.

2.09.03.2.2 The abundant growth of grasses and forbs provides a
good source of food and cover for wildlife. Herbivorous and insecti-
vorous animals are common in these communities. Representative species
include:

Birds
Sparrow Hawk Carolina Checkadee
Red-tailed Hawk Brown-headed Nuthatch
Bobwhite Mockingbird
American Woodcock Eastern Bluebird
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Birds (cont.)
Common Snipe Loggerhead Shrike
Screech Owl Pine Warbler

Common Flicker Prairie Warbler
Red-headed Woodpecker Yellowthroat S
Eastern Kingbird Cardinal
Eastern Phoebe Eastern Meadowlark .
Blue Jay Rufous-sided Towhee -..-.

Common Crow Grasshopper Sparrow
Fish Crow Vesper Sparrow
Bachman's Sparrow Field Sparrow S

Mammals
Least Shrew Eastern Harvest Mouse
Eastern Cottontail House Mouse
Cotton Rat White-tailed Deer

Reptiles and Amphibians
Eastern Box Turtle Corn Snake
Eastern Garter Snake Ornate Chorus Frog
Eastern Ribbon Snake Southern Chorus Frog
Northern Brown Snake Southern Cricket Frog
Southern Copperhead Brimley's Chorus Frog 0
Canebrake Rattlesnake Eastern Narrow-mouthed Toad
Eastern Diamondback Rattlesnake Carpenter Frog
Scarlet Kingsnake

2.09.03.3 Oak-pine forest. The oak-pine forest communities .
occupy the higher sites and usually are found a short distance inland
of the waterway. Soils in these areas are excessively well drained
and are subject to severe leaching. A thin layer of leaves, pine
needles and cones is often intermittently present on the ground sur- .

face.

2.09.03.3.1 Longleaf pine is the dominant tree species in these
communities. The pines usually occur as widely spaced individuals
and thus seldom form a closed upper tree canopy. The short tree or
shrub region beneath the pines is dominated by turkey oak. Like the
pines, these trees seldom occur in a dense, closely spaced stand. Often
present to a lesser extent in this zone are scrubby post oak, blackjack
oak, and dwarf wax myrtle. The understory of the oak-pine forest
includes such species as wild black cherry, sassafras, persimmon, wax
myrtle, various blueberries, laurel cherry, and herbs such as wiregrass,
broomsedge, goldenrod, aster, partridge berry, Spanish moss, mistle-
toe, poison ivy, and catbrier.

39

. . . . .



2.09.03.3.2 Animal species commonly found in this community include:

Birds
Cooper's Hawk Blue Jay

Red-tailed Hawk Common Crow
Turkey Vulture Fish Crow
Black Vulture Carolina Chickadee
Bobwhite Brown-headed Nuthatch
Mourning Dove Mockingbird
Screech Owl Eastern Bluebird
Chuck-will's Widow Loggerhead Shrike
Common Flicker Pine Warbler
Red-headed Woodpecker Yellow-throated Warbler
Eastern Kingbird Summer Tanager
Eastern Phoebe Rufous-sided Towhee

Mammals
Virginia Opossum Eastern Gray Squirrel
Least Shrew Eastern Fox Squirrel
Eastern Mole Gray Fox
Eastern Cottontail Striped Skunk
Southern Flying Squirrel White-tailed Deer
Raccoon

Reptiles and Amphibians
Northern Fence Lizard Southeastern Crowned Snake
Six-lined Racerunner Eastern Diamondback Rattlesnake
Southeastern Five-lined Skink Southern Toad
Eastern Slender Glass Lizard Oak Toad

Eastern Hognose Snake Pine Woods Treefrog
Eastern Coachwhip Barking Treefrog

Carolina Gopher Frog

2.09.03.4 Pocosins. Pocosins are evergreen shrub bogs occupying -.

slightly depressed, poorly drained areas. They develop on highly

organic soils which are frequently waterlogged for long periods but
are infrequently covered with water. The soil consists of a layer of
organic matter or peat overlying mineral soil. Burns are frequent but
as long as the fire burns only the upper layers of peat the bog will
regenerate itself from sprouts. If burning is frequent enough to
destroy the peat layer, the pocosin may change to a grass-sedge bog.
Although"Carolina bays' are physiographically different, some are
floristically similar to pocosins.

2.09.03.4.1 Many plants which inhabit pocosins are adapted to sub-
strates with low nutrients and pH. Pond pine is the dominant tree
species but seldom forms a closed canopy. A dense shrub layer is
usually present beneath the pines and most species are characteris-
tically evergreens. Species include honey cup, bamboo briar, cane, . ..

inkberry, sweet gallberry, leather-leaf, titi, wax myrtle, Leucothoe,
maleberry, Virginia willow, loblolly bay, sweet bay, red bay, pond
pine, peat moss, cinnamon fern, and fetterbush.
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2.09.03.4.2 These densely vegetated communities are not generally
inhabited by a large variety of animals, although they do serve as
an area of shelter or refuge for many animals living in the surrounding
area. Species commonly found in these habitats are:

Birds
Carolina Wren Cardinal
Winter Wren Yellowthroat
Robin Yellow-breasted Chat
White-eyed Vireo White-throated Sparrow L
Catbird Song Sparrow
Hermit Thrush

Mammals
Short-tailed Shrew Marsh Rabbit
Golden Deermouse White-tailed Deer
Cotton Deermouse •

Reptiles and Amphibians
Yellow Rat Snake Southern Cricket Frog
Rough Green Snake Barking Treefrog
Canebrake Rattlesnake Pine Woods Treefrog
Green Anole Squirrel Treefrog
Scarlet Kingsnake Green Treefrog
Corn Snake Eastern Narrow-mouthed Toad

2.09.03.5 Carolina bays. Within the coastal plain of the two
Carolinas and Georgia are thousands of physiographic features known "
as "Carolina Bays", the origin of which is not known. Carolina Bays
characteristically are elliptical or oval in shape, have their long
axis oriented in a northwest-southeast direction, and have a sand ridge
along their southeast side. These bays vary in depth from a few to many
feet and in length from a few hundred feet to about seven miles. Most
of them are filled with peat and most drain poorly; some are filled . -

with water and are referred to as lakes. The vegetation of these bays 6
varies from swamp trees to dense thickets of evergreen shrubs. Plant
species commonly associated with these bays include sweet bay, wax
myrtle, gallberry, loblolly bay, fetter-bush, sweet gallberry, pond
pine, turkey oak, and peat moss.

2.09.03.5.1 Carolina Bays are generally sparsely populated with S
animals especially those bays vegetated with dense thickets of
shrubs. They do, however, provide an area of shelter or refuge for
animals living in surrounding areas. Species commonly found in these
habitats include: - "

Birds
Winter Wren Cardinal
Carolina Wren Yellowthroat
Robin Yellow-breasted Chat
White-eyed Vireo Song Sparrow
Catbird White-throated Sparrow
Hermit Thrush
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Mamma 1 s
Short-tailed Shrew Marsh Rabbit
Golden Deermouse White-tailed Deer
Cotton Deermouse 0

Reptiles and Amphibians
Yellow Rat Snake Southern Cricket Frog
Rough Green Snake Barking Treefrog
Canebrake Rattlesnake Pinewoods Treefrog
Green Anole Squirrel Treefrog
Scarlet Kingsnake Green Treefrog
Corn Snake Eastern Narrow-mouthed Toad

2.09.03.6 Inland marshes. Inland marshes occur in low, poorly-
drained areas and along the shallow water margins of ponds and lakes.
Standing water is present throughout the growing season and vegeta-
tional growth is dense and often dominated by emergent herbaceous
grasses, rushes, and sedges. Species composition varies depending on
salinity of water. In freshwater situations species include maidencane,
carexes, sawgrass, big cordgrass, spikerushes, threesquares, smartweeds,
cattails, arrowheads, pickerelweed, lizard's tail, pennywort, and wild
rice. In brackish situations, saltmeadow cordgrass, saltgrass, black
needlerush, and marsh-fleabanes are often common.

2.09.03.6.1 Substrates in the marshes generally consist of soft muck
which is rich in partially decomposed organic matter and mixed with
mineral soils. Inland marshes serve many of the same ecological func-
tions as tidal marshes and are a source of valuable nutrients and
detritus, much of which is either consumed in situ by small animals, or
is eventually washed into deeper water where it contributes to the food
supply of larger pelagic and benthic animals. These communities are
often closely associated with the swamp forests, and like the forests
are rich in animal life. Characteristic species include:

Birds
American Bittern Marsh Hawk
Least Bittern American Woodcock
Great Blue Heron Common Snipe
Common Egret Spotted Sandpiper
Green Heron Virginia Rail
Black-crowned Night Heron Sora
Little Blue Heron Greater Yellowlegs
Glossy Ibis Lesser Yellowlegs
White Ibis Solitary Sandpiper
American Widgeon Long-billed Marsh Wren
Gadwall Short-billed Marsh Wren
Green-winged Teal Boat-tailed Grackle
Blue-winged Teal Red-winged Blackbird
Mallard Yellowthroat
Black Duck Sharp-tailed Sparrow
Pintail Swamp Sparrow
Shoveler Song Sparrow
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Mamma 1 s
Marsh Rabbit River Otter
Rice Rat Raccoon
Muskrat Mink

Reptiles and Amphibians
Eastern Mud Turtle Carolina Black Swamp Snake
Yellow-bellied Turtle Eastern Cottonmouth
Spotted Turtle Canebrake Rattlesnake
Banded Water Snake Southern Cricket Frog
Eastern Garter Snake Ornate Chorus Frog 0
Eastern Ribbon Snake Southern Chorus Frog
Red-bellied Water Snake Brimley's Chorus Frog

Brown Water Snake Carpenter Frog
Eastern Mud Snake Southern Leopard Frog
Rainbow Snake Bronze Frog

2.09.03.7 Lakes and ponds. These biotic communities occur a
short distance from the waterway at several locations. Lakes and
ponds occur in low, depressional areas where the water table reaches
the surface or where the ground substrate is underlain by impermeable
materials. In general, ponds are shallow enough to permit growth of
rooted plants over most of their bottoms and may dry up during periods
of drought whereas lakes are filled with water throughout the year and
have a central deep area that is usually devoid of rooted vegetation.

Salinities in these water bodies range from fresh to brackish.

2.09.03.7.1 The vascular flora present in ponds and lakes is generally
divided into three zones: Submerged, floating, and emergent. Sub-

merged plants include bladderworts, waterweeds, water-nymph, pond-

weeds and egeria in fresh water to slightly brackish situations. Float-
ing plants include white waterlily, spatterdock, water shield, duck-
weeds and alligatorweed. The emergent zone is dominated by rushes,
sedges, and grasses previously described in the discussion in inland

marshes.

2.09.03.7.2 The presence of water and abundant plant growth in
many of the ponds and lakes along the AIWW provides attractive
habitat for a variety of fish, waterfowl, and other aquatic and
semi-aquatic vertebrate species. Characteristic inhabitants are:

Birds
Pied-billed Grebe Shoveler
American Widgeon Ring-necked Duck

Gadwall Lesser Scaup
Green-winged Teal Bufflehead
Blue-winged Teal Ruddy Duck

Mallard Hooded Merganser
Black Ouck Osprey
Pintail Ring-billed Gull
American Coot Belted Kingfisher . -

"
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Mana I s
River Otter Muskrat

Reptiles and Amphibians
Common Snapping Turtle Greater Siren
Yellow-bellied Turtle Two-toed Amphiuma
Brown Water Snake Broken Striped Newt
Red-bellied Water Snake Many-lined Salamander
Banded Water Snake Southern Leopard Frog

Eastern Mud Snake Bronze Frog .

Rainbow Snake Bullfrog
Eastern Cottonmouth

Fish
Bowfin Starhead Topminnow

Chain Pickerel Sheepshead Minnow
Redfin Pickerel Flier 5
Lake Chubsucker Warmouth
Golden Shiner Bluespotted Sunfish
Yellow Bullhead Bluegill
Tadpole Madtom Largemouth Bass
Mosquitofish

2.09.04 Estuarine communities. The communities in this
category are those that occur in the AIWW channel and right-of-way
or directly adjacent to it.

2.09.04.1 Open waters. The sounds, bays, drowned river valleys,
and channels traversed by the AiWW form the open water habitat. As
defined here, open water includes all marine and estuarine waters
together with all under-lying bottoms below the intertidal zone.
Intertidal habitats are considered separately as salt marsh and tidal
flat habitats. (Sections 2.09.04.2 and 2.09.04.3, following this dis-

cussion.)

2.09.04.1.i The open water biota includes the plankton and nekton
inhabiting the water column and the benthos living on or in the
various types of substrata. The plankton is composed of many types
of unicellular algae, various protistan groups (of which the proto-

zoans are most important), larval stages of many invertebrates and
fish, and the adult stages of several microscopic invertebrates.
Laiger animals, such as jellyfish and comb jellies that are carried
passively by currents and tides because of their weak swimming
ability are also included in the plankton.

2.09.04.1.2 Fish are the principal nekton, but some crustaceans
such as portunid crabs, amphipods, and isopods, and some mollusks,
such as squid spend at least part of their life as nekton. A number
of the fish species in this community including many of importance
to the sport and commercial fishery are considered to be estuarine
dependent and utilize the coastal estuaries through which the water-
way passes for at least a portion of their life cycle.
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2.09.04.1.3 The benthic environment includes a number of com-
munities correlated largely with substratum type. Multicellular
green, red, ari, brown algae, unicellular algae (especially diatoms),
are the priniary producers within the photic zone of the benthic
env i ronmuen t

2.09.04.1.4 Th, benthic fauna is divided into two groups: epifauna,
livirv, )n tiic _,ubstratui; and infauna, living within the substratum.
Infatril communities are dominated by a great diversity of burrowing

and tube dwelling crustaceans (e.g. amphipods), polychaete worms, and
by burrowinq bivalve mollusks. Some infaunal invertebrates, especially •
among the crustaceans, arc capable of a high degree of lateral mo-
bility, but the majority can be regarded as essentially sedentary. The
infauna is, with rare exception, comprised of filter and detritus
feeding i nver tebrat ts.

2.09.04.1.S The epifauna contains a diversity of animal groups S
associated with a diverse flora. Hard substrata, such as rocks,
shell and gravel surfaces, and artificial surfaces, such as pilings,
wrecks, and weirs -upport a rich assortment of attached plants
and invertebrates. Typically, these communities contain red, green,
and brown algae, brnacles, attached bivalves, anemones, corals, sea
fans, bryozoans, tunicates, sponges, and foraminifera. The com- S
munities formed by these attached organisrs host a number of both

transient and permanent fish species, and motile invertebrates,
including gastropod mollusks, starfish, sea urchins, crabs, and
shrimp. Attached epifaunal invertebrates are principally filter
and detritus feeders, but some motile organisms are carnivores.

2.09.04.l.6 The epifauna and flora of muddy and sandy bottoms

tend to be much lower in diversity, and most inhabitants are
microscopic. These surfaces are unsuitable for attachment by

sessile invertebrates. In addition, many sand and mud bottoms
are depositioral and continual rain of sediment would quickly
bury attached animals. Thus, these substrata support diatoms, S
other unicellular algae, protistans, and attached multicellular

algae wher-e turbidily is low. Invertebrates primarily include
motile depo', i( feeders, such as polychaete worms, sea cucumbers,
an( some ,nd d o rll si. Some fish and crabs also graze on the
bot eoji, f .,' k : I-h or ganisn. are restricted largely to the

occasicn,il Liv ,f shell or small rock lying on the surface. The S
deveIoprinr t J ,-, t , r r cfs oin muddy intertidal bottoms, for
example, i , dt(ep i it on the presence of bits of shell or rock
for initial larval at ta(hiient

2.09. 04. 1.7 Sc(),, open water organisms can tolerate wide ranges
of temperature, and salinity, but the majority cannot. Tolerances 5
to envi, iux ent, pa rare i ,rs also change with life cycle phases.
Larval or uv,i m ge ay have environmental requirements dis-
simi lar frari 1!i i ) of adult stace, with*n the same species. Anadromous
fish and ,r>" ',,,rita-, invertebrates also exhibit this trait. Seasonal
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changes in the open water hydroclimate are reflected in the seasonality
of occurrence and abundance of organisms. Many plants and animals are
present in a given community for only part of their life cycle. For
example, shrimp and several larval and juvenile fish utilize nutrient-
rich coastal open water environments as nursery areas prior to migration
to ocean habitats.

2.09.04.1.8 The open water community is also utilized by waterfowl
and shorebirds particularly during the winter month. Many waterfowl
are surface feeders and dabblers, and are commonly found along the
shallow water zones where they feed on submerged or emergent vege-
tation. Species of birds which are found in the AIWW channel proper
are principally diving or fish-eating species. Other vertebrates
(i.e. mammals, reptiles, and amphibians) are poorly represented in
the open water community except where mildly brackish conditions
exist. Many of these are semi-aquatic and, thus, are temporary resi-
dents of the community.

2.09.04.1.9 The following is a list of typical floral and faunal

inhabitants of communities associated with open water habitats:

Plankton
Diatoms Cryptophytes
Dinoflagellates Xanthophytes
Chlorophytes

Animals with Planktonic Larval Stages
Fish Echinoderms
Crabs Jelly Fish

- Barnacles Comb Jellies
Mollusks Copepods
Polychaete Worms

Nekton
Amphipods Spot
Isopods Atlantic Croaker
Portunid crabs Bluefish
Short-bodied Squid Spotted Seatrout
Arrow Worm Weakfish
Hickory Shad Red Drum
Alewife Striped Mullet
American Shad Summer Flounder

" Atlantic Menhaden Tidewater Silverside
Gizzard Shad Atlantic Silverside
Bay Anchovy Pinfish

* American Eel Atlantic Needlefish
Mummichog Naked Goby
Striped Killifish Crevalle Jack
Rainwater Killifish Spanish Mackerel
Striped Bass
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Benthos
Di atoms Blue Crab

Foraminifera Calico Crab

Bacteria Brown Shrimp
Sponges White Shrimp
Anemone Pink Shrimp

Coral Grass Shrimps

Sea Fans Barnacles
Hydroi ds Quahog
Polychaete Worms Sunray Venus
Nema todes Eastern Oyster
Bryozoans Crested Oyster
Amnphipods Purplish Tagelus

I sopods Stout Tagelus
Hemichordales Common Razor Clam
TunicaLes Moon Snail

Red Algae Oyster Drill 0
Brown Algae Welks
Green Algae Sea Cucumber
Sea Urchins Starfish

Birds
Corimon Loon Ruddy Duck
Rud-throated Loon Bufflehead
Horned Grebe Common Scoter

Brown Pelican Surf Scoter
Gannet Red-breasted Merganser
Double-creasted Cormorant Hooded Merganser
Aoerican Widgeon Osprey S
Gadwa Il Laughing Gull
Mallard Ring-billed Gull
Black Duck Herring Gull
Pintail Black Skimmer

Blue-winged Teal Royal Tern
Sh,.ove I e r Caspian Tern
Leser Scaup Forster's Tern
Greatcer Scaup Least Tern

Canvas h c k Belted Kingfisher

M ,-1111:1a I ."

B-ottIt--nosed Dolphin

Re'pt i lt,, and Amphibians
Amer ican All igator
Carl, ina Diamondback Terrapin
AIt i4 Loqqerhead

2.i:d.0 .2 Tidal marshes. The coastline of South Carolina is about
12,' ~.l,,, l(onq and its numerous estuaries and inlets create a coastal

,,nvironment i long some 2,880 miles of shoreline which adjoins approxi-

',Iately 150,000 acres of tidal marsh. (South Carolina Water Resources
Comf:i i,,t, i o , 1970)
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2.09.04.2.1 Coastal South Carolina marshes historically have been
recognized for their value to fish and wildlife resources. The pro-
ductive role of these lands has been well illustrated and stressed by
Lunz (1967 and 1968). The vegetation of the marshlands complex along
the AIWW is varied and it is now recognized that the types of vegeta-
tion present play ,a key role in the processes of biological producti-
vity. Research t- Odur, ,jnd de la Cru/ (1967) has shown that salt marsh
grasses, by convetirn inorganic nutrients and sunlight into plant
tissue, act as enerqy transfer mechanisms to consumer organisms in
the estuarine system. Field observations and experimental trawling
operation, at v3rious places along the waterway have clearly shown

that tremendous quantities of dead marsh vegetation are transported to
adjacent estuarine waters during the winter and early spring at times
of extremely high tides. Teal (1962) has calculated that approximately
45 percent of the total plant material is transported out of Georgia

salt marshes into the estuary. This is also true in South Carolina
where the tidal range is large. Dead grass may become waterlogged
and sink to the bottom or may be physically as well as biologically

disintegrated into particulate organic detritus, becoming food for
various invertebrates . These organisms are in turn eaten by small
fish which are subsequently consumed by larger predators, etc. Thus
the link between fish and marsh is evident. It is estimated that only
about seven percent of the marsh grass is eaten by insects, with the
remainder being consumed by detritus feeding organisms such as amphipods,
isopods and decapod crustaceans (shrimp and crabs), and fishes. Penead
shrimp are depundent on marshes as nursery' areas where they take up a
bottom dwelling existence. Growth in marshes is rapid. Commercial value
of shrimp in reaction to other categories can be seen in Table 7.

2.09.04.2.2 Productive salt marshes along the waterway are dominated
by smooth cordgrass which occurs as tall, intermediate and short forms,
depending on elevation. Tall cordgrass grows vigorously in areas below
the elevation of tht. mean high tide and is the most productive of the
three types. Odum and de la Cruz (1967) reported that smooth cordgrass
produces approximately 2,000 g/m 2 or 10 tons per acre (dry weight) in
Georgia marsht,,; this figure is applied to the entire crop of this
species in reorgi i. While there is evidence to infer that Georgia
marshes do not aveiriq 10 tons per acre (actually 2,240 g/m 2) as re-
viewed by W ani, <3nd drijht (1969). there are data indicating that smooth
cordgrass avur-Pi,,, i" r> thain 4.4 (985 g/m 2 ) in North Carolina saltmarsh
(Williams, 1969'1 Thic-,,-k data ,u(gest that annual production in South
Carol ina salt<sh I d,, range between 2.9 and 4.4 tons per acre
3t a minimum). S.. . rh along the waterway would probably be
somewhat higher in ,)rdti'on than the State's average since the
cordgrass so priv:t in these areas appears to be extremely vigor-
ous. Nutri ,nt< trs), (*..,v* pollution in years past may have been
beneficial in lt iiilk: inq qrowth in some areas along the waterway
even though the water qality was degraded. Marshall (1970) showed
that cordgra' s i;, i,,h rer i v in suwaqe plant effluent produced more
biomass, reah,.I it: - i,-,rs sooner and was apparently not in-
j u red by fr t ,1 t i,)n"
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2.09.04-2a 'j' i als 31. function as shoreline stabil1izers
and prote-ct thn 1'j (1i unland terrestrial communities from storm
e ros ion . The i,,11- unt iec; also serve to purify water and act
as sed ime.nt t rop,; or )ttciials brought in by tidal overwash. As the-

jsed iment~ , ic iu( IFO ind the numerous plant stems and coastal sub-
s id en ce p rkz. tfu),n and subsequently the biotic communities
ad Ic-il t I :;,-n the tuarirle waters.

2 .04.O " 1 iiit iton(d j.r(-viously, tidal marshes are present in
t he I i t tu)rn i ziwi lunl :io-,t of t he wa te rway. They represent a
t ran ,i t in ur2 !n nr ,t,.t, open water and upland terrestrial habitats.
'JeyetLa! i )r i j ,arshe- is, dominated by emergent, narrow-
leaved trusrie, , ind clra,-es . Soils are generally composed of
poorlI d r.ii d ~ t w] tLck;. and anaerobic conditions are usually

Orer) ti in u If it a~c Meandering throughout many of
thesec corwi'.iiiLi(,r t, ,)irULs t idal creeks laden with suspended silIts
and pa rt i Lii t -t Ir

2 ~ 0%.2 1 i i ,aIi n ily of the AIWW between Georgetown and
My rt I~ , H,,h hr .n t hait o f o the r reaches because of f ew

col),-tI iriS i to I. t (w'ct , T') vc:'etat ion in this reach also differs
SihL. f, o to rit ot t.h , ;s- 1 ,f t he wa te rway . The topographically

lowcr mars h zones,, are -i t i I a ffe-cted by lunar tides and are inundated
OH a Mri(;Li -I r hes hiqhly s alt tolerant species, such as
smjooth cm, dcjans [hocoreit, s abundant as, sal inities diminish. Tidal
miarshes, alonrg this -,ea~.n contain such species as big cordgrass, wilId
rice, reL-, iOUth''T 1 VJic rice, hul rush, cattailI, pickerelweed and
sp iker i sh

2.O09. 014. 2. S _t i niy in miost other areas of the waterway is
higher ion .r> ion Is composed of species that are adapted to
higher .jater I ri it Marsh vegetation is typically arranged in four
d i nt in r ', t nrpi ly lowest and first emergent zone
occurs, rr;, 0"m cli level (risi) to about mean high water (mhw) .

T h i mcir,,h run i rucularly flooded by semidiurnal lunar tides and i s S
dq I This species usually grows in dense

S t' alinn;' et heiqht where inundation is most frequent.

2.0--,.- it so)met imes present along the
h "nc. The second vegetational zone

on >n in. thait po-rt ion of the marsh that is in-
ant.~ ~ f ie lck needlerush is the domi-

rt i . ~ . I 'i n and unuUal ly Occurs in relatively
1>1 I rre I te and s tunted forms of smooth

cordr;-. * mdthe black need 1erush reqgion,
the I ! mateadow cordg rass and salItg rass

;,.d hf-rb-shrub association along-
thk ujJP(.i on i i o. resunt in this highest zone

ii: .(j: i w i ax nmyr tle, and marsh
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2.09.04, 2.8 Tidal rarshes are imptort~iri .-*A II] habi tats. The
dense plant growth in these arcas pro)vi ~ excul lent cover for many
species, of nesting birds, aquatic ald ,i-uoic mammals, reptiles,
and amphibians. Substrates in these currounit ics are inhabited by a
mfyr iad of forarni iiferans , nemlatodes , annelI is , arthropods , and
mol Iusks,. A representative list of tidal riarsh fauna is given below:

B ird s
Amier ican B it t i n Ma i h Haw k
Great Blue Heron Cla pper Rail I
Little Blue Heron Sora
Common Egret King Rail
Snowy Egret Virginia Rail
Loui siana Heron wilIlet

*Green Heron Cuoll-hilled Tern
Black-crowne--d Night Hc:ron Grceater Yellowlegs
Yellow-crowned Night Heron Le-ser Yel lowlegs
Glossy Ibis Lung-hilIled Marsh Wren
White Ibis Short-hil1led Marsh Wren
Black Duck Red-winqed Blackbird
Mallard Boat-tailed Grackle
Pintai I Seaside Sparrow
Gadwel 1 Sharp-tailed Sparrow

*Aiier ican Wi geon Cwa-p Sparrow
Shoveler Song Sparrow

*Blue-winged Teal

Mammail' I
Mar sh R-abbi t White-tailed Deer
Marsh Rice Rat Mink
M uk r at a"Ic mon
River Otter Norway Rat

Reptiles and Amph ib ias--*-**
Eastern Mud Turtle Brown Water Snake
Carol i na D ii amridbaick T-r a)p i Ti Rid- be I i ed Water Snake
Al Ii ga tor Black Swamip Snake
Easter n Cot t,)wlmie C ree 't er Si ren

*Snappingj TUr t 1c1 i j) PY
*Red -be- I i ied T~j it I C!I[ I I fr

Fcrrm m cMruK! I I d 1I'i Crab
Moss A n i ma Is Sac!~ F idi Ir Crab

* Nenma toel S pi re-backed C rabs
&-,ph pod"

P ly I Fl) I t 10f, I 0a a r, h C 1 am
f1 r ! i '1ji n k Ile

Mm! Cm "!) ',,I i I '

F rI,, mm t , .
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2.09.04.3 Tidal flats. Tidal flats occur along the shallow
areas of the AIWW channel and tidal creeks and are composed of sand
or mud. These flats are typically devoid of vascular plants but are
frequently inhabited by numerous species of diatoms and bacteria.
Tidal flats are alternately covered and exposed by wind-driven or, 0
lunar tides. The tidal action provides a constant influx of parti-
culate organic matter to these habitats, creating a rich nutrient
supply for filter-feeding benthic invertebrates. When the tidal
flats are covered by water, these animals and nutrients constitute
an important food source for a variety of fish species. When the
flats are exposed, the nutrients and benthic animals are fed upon 0
by numerous wading birds and shorebirds. A representative faunal
list is as follows:

Birds
Great Blue Heron Long-billed Dowitcher
American Egret Dunlin S
Snowy Egret Semipalmated Sandpiper
Louisiana Heron Western Sandpiper
Black-crowned Night Heron Herring Gull
Yellow-crowned Night Heron Ring-billed Gull
Glossy Ibis Laughing Gull -

White Ibis Least Tern
American Oystercatcher Royal Tern
Semipalmated Plover Gull-billed Tern
Wilson's Plover Caspian Tern
Willet Black Skimmer
Greater Yellowlegs
Lesser Yellowlegs
Short-billed Dowitcher

Reptiles and Amphibians
Carolina Diamondback Terrapin

Invertebrates S
Atlantic Jacknife Clam Sunray Venus
Purplish Tagelus Cross-barred Venus
Stout Tagelus Quahog
Eastern Oyster Lettered Olive
Blue Crab

2.09.04.4 Dredged material islands. Dredged material islands
have been created as a result of AIWW construction and maintenance
dredging operations. They occur along the waterway where dredged
sediments have been discharged into shallow water zones, on marsh-
lands, and on upland habitats. The original biotic communities that
were present on these sites prior to disposal have been obliterated. 0
Upon revegetation, these areas usually contain several biotic communi-
ties that are similar in appearance and composition to those which
naturally occur in the surrounding environment.
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2.09.04.4.1 Generally, most dredged material islands are topo-
graphically higher along their central inland portions and grade
gradually downward, forming a dome-shaped emergent land mass. Soils
on the islands are alkaline and consist of fine to coarse grained
sand, shell, and silt. The percentage that each occurs on an indi-
vidual island is variable and often dependent on whether the island
was a disposal site for new work or for maintenance dredging. Sedi-
ments from the former usually contain a substantial amount of coarse-
grained sand whereas sediments from the latter consist predominantly .-

of silt and fine-grained sand.

2.09.04.4.2 Most of the islands created during early construction
and maintenance periods of the AIWW were not diked and permitted
dredged material runback. These islands typically gave a low slope
and profile. Their sediments tend to be horizontally stratified with
the larger, coarser particles found on the high, central portions
of the island, grading to finer silt and sand around the island edges.
Diked dredged material islands, on the other hand, usually have much
greater relief and when filled to capacity, the sediments tend to be
vertically stratified with the coarser sediments settling to the bottom
and the finer sediments on top.

2.09.04.4.3 The floristic composition of any individual dredged
material island is dependent upon frequency of overwash, salinity of
the surrounding water, influence of salt spray, island topography,
physiochemical make-up of sediments, and length of time since the
island was last used as a dredged material disposal site. Bird
colonies may also have an effect on vegetation as their guano acts S
as a soil fertilizer.

2.09.04.4.4 If present, the vegetation on most dredged material
islands is arranged in concentric zones. Tidal marsh vegetation
usually occupies the topographically low areas around the island
edges. This is often followed by a sparse to dense herb-shrub zone, S
which may occasionally cover the entire central portion if the island
has a low relief. On some of the older dredged material islands,
the herb-shrub zone has in certain cases succeeded to an upland forest.
When an area is diked, silverling and poke berry are usually the first
plants to appear inside the diked area after each use and they quickly
form a dense ground cover. These plants are killed if covered to a 0
sufficient depth during subsequent dredging operations but quickly
become re-established.

2.09.04.4.5 Wildlife use of dredged material islands is variable.
Black skimmers, American oystercatchers, terns, gulls, herons, egrets,
and ibises frequently utilize these islands for colonial nesting and S
feeding purposes. Shorebird species nest on the ground, preferably
on islands devoid of or sparsely covered with vegetation, whereas
the wading birds nest in shrubs or trees, preferably on islands vege-
tated with shrub thickets or upland forests. Other animals utilizing
these areas are raccoon, black rat, blue jays, robins, several species
of reptiles and amphibians, owls, hawks, and several species of dickeys.
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2.09.05 Other communities.

2.09.05.1 Agricultural lands. Many of the natural communities
along the AIWW have been converted to croplands and pasturelands. In
creating these habitats most of the natural vegetation has been destroyed 0
and replaced by shrub or herbaceous growth. Croplands along the AIWW
are devoted mainly to corn, soybeans, tobacco, and truck farming

crops. Pasturelands are frequently planted with bermuda grass or
carpet grass.

2.09.05.1.1 Rice was formerly an important crop along many areas 0

of the waterway and large areas of marshland were diked for the culture
of rice. Maintenance of the peripheral dikes of some of these rice
fields has been discontinued and the fields have reverted to marsh

and/or cypress swamp. In some areas the dikes have been maintained
to provide waterfowl habitat.

2.09.05.1.2 Agricultural fields that are left fallow after harvest
provide food and cover for a variety of wildlife species. These
include many game animals, such as bobwhite, mourning dove, white-

tailed deer, and eastern cottontail. A more complete listing of
animals commonly found in agricultural lands along the waterway is
presented below:

Birds
Red-tailed Hawk Loggerhead Shrike
Turkey Vulture Starling
Bobwhite House Sparrow
Mourning Dove Eastern Meadowlark

Ground Dove Red-winged Blackbird
Killdeer Common Grackle
Common Nighthawk Brown-headed Cowbird .- -

Eastern Kingbird Indigo Bunting
Eastern Phoebe American Goldfinch --.

Barn Swallow Savannah Sparrow S
Tree Swallow Vesper Sparrow
Common Crow Slate-colored Junco
Fish Crow Chipping Sparrow "'
Mockingbird Field Sparrow
Robin
Eastern Bluebird 0

Mammals
Virginia Opossum Hispid Cotton Rat
Short-tailed Shrew House Mouse
Least Shrew Norway Rat
Eastern Mole Black Rat

Eastern Cottontail Striped Skunk
Eastern Harvest Mouse White-tailed Deer
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Reptiles and Amphibians
Eastern Glass Lizard Mole Snake
Eastern Slender Glass Lizard Rough Green Snake
Eastern Hognose Snake Southern Copperhead 0

Southern Black Racer

2.09.05.2 Man-dominated communities. The habitats that fall within
this caterogy include roads, boat marinas, homesites, utility corridors,
drainage ditches, mowed rights-of-way, etc. Such habitats occur near or
along numerous areas of the waterway. 0

2.09.05.2.1 Where commercial and residential structures have been
constructed, most of the biota associated with the original communities
has been displaced. Although parts of such habitats may retain vege-
tational features reminiscent of the disrupted biotic community, for
instance live oaks on the lawn, the species composition has generally S
been greatly altered or reduced and often replaced by ornamental species.

2.09.05.2.2 In man-dominated communities such as utility corridors
and rights-of-way, the original plant associations have reverted to
earlier stages of secondary succession and the tree and shrub species

present are often prevented from reaching tree canopy height as a result S
of mowing, spraying, etc.

2.05.05.2.3 Species inhabiting man-dominated communities include
the following:

Birds .
Screech Owl Carolina Chickadee
Ruby-throated Hummingbird Tufted Titmouse
Common Flicker Mockingbird
Red-headed Woodpecker American Robin
Downy Woodpecker Brown Thrasher
Mourning Dove Starling

Eastern Kingbird House Sparrow
Purple Martin Boat-tailed Grackle
Blue Jay Brown-headed Cowbird

Common Crow Orchard Oriole
Fish Crow Cardinal

Slate-colored Junco S

Mammals
Virginia Opossum Eastern Gray Squirrel
Eastern Mole House Mouse
Bats (several species) Norway Rat
Southern Flying Squirrel Black Rat S

Reptiles and Amphibians

Green Anole Oak Toad
Rough Oreen Snal<e Squirrel Treefrog
Southern Toad Pine Woods Treefrog

54.

. . . . . . . . - - - 0



2.09.06 Rare and endangered animal species. There are nine
endangered species, one threatened species, one peripheral species
and three status undetermined species which occur or possibly occur in
the vicinity of the waterway.

2.09.06.1 Endangered species. Endangered species can be defined
as those species in danger of extinction throughout all or a signifi-
cant portion of their range. Their peril may result from one or more
causes--loss of habitat or change in habitat, overexploitation, pre-
dation, competition or disease.

I/ 0
Endangered species are:

Fish
Shortnose sturgeon Acipenser brevirostrum

Reptiles and Amphibians 0

American alligator Alligator mississipiensis

Birds
Eastern brown pelican Pelecanus occidentalis

carolinensis
Southern bald eagle Haliaeetus I. leucocephalus 0
Peregrine falcon Falco peregrinus
Bachman's warbler Vermivora bachmanii
Kirtland's warbler Dendroica kirtlandii
Eskimo curlew Numenius borealis
Red-cockaded woodpecker Dendrocopus borealis

The shortnose sturgeon was a resident of Atlantic seaboard rivers from
New Brunswick to Florida, however, most recent records are from the
Hudson River. The alligator is commonly observed in freshwater rivers
and lakes. The brown pelican is a commonly observed resident of coastal
South Carolina and nests in many areas along the coast. The bald eagle
is a permanent resident of the state and individuals have recently been 0
sighted near Georgetown and on Kiawah Island. The peregrine falcon,
Kirtland's warbler and the Eskimo curlew are transient species. Ac-

cording to the U. S. Fish and Wildlife Service, Bachman's warbler, one
of the rarest of our small birds, has been observed in the I'on Swamp. "-"
The red-cockaded woodpecker is a resident of the old-age pine woodlands. S I

2.09.06.2 Threatened species. Threatened species can be defined
as those species likely to become endangered in the foreseeable
future. The green turtle, Chelonia mydas, is P resident of the open
sea and may occasionally be observec during nc. turnal egg laying mi-
grations on sandy coastal beaches.

2.09.06.3 Peripheral species. A peripheral species--is one whose
occurence in the United States is at the edqe of its natural range

and which is threatened with extinction within the United States " -

I/ These species also appear on the Department of Interior's "List
of Endangered Fauna", May, 1974.
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although not in its range as a whole". The only peripheral species
known to occur in the project area is the roseate spoonbill (Ajaia
ajaja) which is a transient.

2.09.06. 4 Status undetermined species. A status undetermined S
species--is one that has been suggested as possibly being rare or
endangered, but about which there is not enough information to deter-
mine its status". The following species are in this category:

American osprey Pandion haliaetus carolinensis
Wood ibis Mycteris americana •
Eastern pigeon hawk Falco c. columbarius

The osprey is locally common and has been observed nesting in several
areas along the waterway. It is not disturbed by human development
and uses some of the larger navigational towers for nesting. The wood
ibis is frequently seen singly or in pairs along and in the vicinity S
of the waterway, and one flock of 25 birds was recently seen south of
Charleston. The pigeon hawk is seen only occasionally.

2.09.07 Rare and endangered plant species. There are no endan-
gered plants in the project area. Nine plants found in Horry, George-
town, Charleston, Colleton and Beaufort counties are listed as threaten-
ed in House Document No. 94-SI, 94th Congress, 'Report on Endangered
and Threatened Plant Species of the United States," Smithsonian Institu-
tion, 1975.

Counties Where Found S
Species Habitat (Radford, Ahles and Bell)

Arenaria godfreyi seepage slopes in marl woods Horry

Dionaea muscipula wet, sandy ditches, bog Horry, neorqetown,
margins Charleston S

Lachnocaulon ditches, bogs Horry
berychianum

Lindera melissaefolium sandy sinks, pond margins Colleton

Litsea aestivalis pond and swamp margins, Georgetown, Charleston
wet woodlands

Calamovilfa brevipilus bogs and savannahs Georgetown

Asplenium marl outcrops Charleston S
heteroresiliens

Sarracenia rubra bogs and savannahs Horry, Georgetown,

Charleston, Beaufort

Schisandra glabra twining woody vine Charleston, Beaufort _

56 .

. -> ". ~~~~..... ......... -... .... .... ,....-....- ., .- . . . . - -. , -. .." ". ... . '.", _._" -,_ _ _.', ._



2.10 Historical and archaeological sites.

2.10.01 Historical sites. South Carolina's history began in
t he .'a1tal a reas where the first cities and trading routes were
estabhlished. xk-, i result, the five coastal counties through which

t-htw o-i er vi y s'e contain an abunidance (f historic huines , churches,
p~biV: bu ; Id itiq- and si Les. Charleston, Georgetown, Beaufort, Mc-
ICt Il anv il i , and mn,nv, small1er town-, along the coast contain origi nal

nOmes and bu ildings, of historic value. Coastal South Carolina also

o: ntii ns t hu G,,cr, : W,) h :nqtIon TrailI wh ich gener-allIy follows U. S.
Hiqhway 17 and roughlIy -a ralIlIe Is t he old Kiny s Highway traversed by

P res i Jent Wash i ri,_tun i n 179 1. Coastal South Carolina properties listed

in the Naitional Register of Historic Places arc- discussed in the

ft)] w n p-iragt rh

2. 10.01 .1 Harry County. The Old Horry County Courthouse and Jail

lo)cated in Conway, about 12 miile,, inland ol the waterway is the only

Natiau)al Register properti l isted for Harry County.

2.10.(:1.2 Georgetown County. Georgetown and Pawleys Island contain

the areas most signiificant histiric resources. Georgetown, laid out
in 1729, is the statte's third oldest c-ity. Situated in the center of

at major fi ie producing area, the city becam-,e a leading exporter of rice
durini the 1850's. Pawleys Island, located just up the coast from

Georgetown is )ne of the state's first beach communi ties. It was

developed by inla3nd plantation owners trying to escape their malaria

n f,!s t*.d r ice f ieId,,. There are six Georgetown County properties

listed in the National Register of Historic Places.

Z.10.01.3 Charlieston County. Charleston is the site of one of the

oldest pcrranent set tlemien ts i n the Un ited St ates and has many areas
and stt ac tu res of gqt s ;qn ifi Lance i n t he h i story of t he count ry
whi1ch -span L he ne r iod Letween the RevolIu t iona ry Wa r and the post C ivilI
Wut ain'l Pccoa" re taon pe r Iad. Procti nent among these is Fort Sumter
whioch hi- ite of, the f i rt -.Atti ofm the Civil War when i t was

r r fl uaa by Y ,u t h Caritol ina rass- t r nearby Fort Johnson.
Fart ~ ~ ~ ~ ~ ~ ~ ~ ) SuI r ~ iIMu'f 31 a-made i s l and i

C'hairltn laIrbort .1 Anl - aI ir t and also a Nat ional Monument
r t- - '1a,! 1 tr i a tn th sr-u at.-( t end of Sul1l1van- i sland near theS

!!iou t  of' Char leston Hai r !_- r . The r ijinal palmetto Cort was begun

it 1 /( and has, b4 ori re bu i 1 ev(-r,) I t it -es.- The grave of General

Franc i ' Marion, a Revolut ionajry War hero, i s located near Pine-
vi I ic. jst north of the 1jroicjct area. Boone Hall is an estate
()f Thou t 738 acre , ins:, s(rt h ()I Charles ton that was nained for Major

ioh taam ,who reccivel I h,- land a,, a grant in 1681 from the Lords
Propri tars or)f ireh~i( i-f the.k King of England. The madnsion, gin-

irslIave hous hi)ve been re, tored and de:pict some aspects..-
of IraI he tag r, d mi (I-ft rIo--ft t he- pre-Revolut ionary era. There

fir co- y' 7'-ha i ies t ti rlUrit~ Froper t ies i s ted in1 t he Nat ionalI

~ -- . i Of st i P r;7
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2.10.01.4 Colleton County. National Register properties in

Colleton County are located inland of the waterway in Walterboro,
and in the vicinity of Jacksonboro and Williams. A total of five
Colleton County properties are listed on the National Register of
Historic Places.

2.10.01.5 Beaufort County. Beaufort County's recorded past dates
back to the landing of Spanish explorers on Port Royal Island in
1521. The town of Beaufort was chartered in 1710 and is the second
oldest city in the state. A total of 12 Beaufort County properties
are listed in the National Register of Historic Places.

2.10.01.6 The State Historic Preservation Officer states that
there are no known historical properties, including those eligible
for the National Register, that need to be taken into account during
the proposed maintenance. (See comment in Appendix A.)

2.10.02 Archaeological sites. Archaeological sites of interest
in the coastal counties include the site of Old Charles Towne, Sewee
Mound, Auld Mound, Buzzard's Island site, Fig Island site, Hanckel
Mound, and the Horse Island shell ring in Charleston County; and Skull
Creek (Hiiton Head) and Chester Field shell rings in Beaufort County.
None of these properties are located in the immediate vicinity of the 0
waterway. Surveys will be conducted prior Lo the selection of new
disposal areas. Neither the existing channel bottom nor the disposal . -

sites now in use are likely to yield valuable archaeological finds.
A meeting will be held with the State Archaeologist to determine any
damage along the existing banks to areas of possible archaeological

significance.

2.11 Socio-economics.

2.11 .01 Population. The five coastal counties traversed by the
AIWW contain about 16.6 percent of the state's population with a 1970
census total of 429,900. Population trends are mixed but overall the
coastal counties showed an averaqe population increase of 5.68 percent.
Colleton and Georgetown Counties ,howed the only decrease at 0.7 and
3.7 percent, r-espectively. Beaufort and Charleston Counties showed

the greatest change with increases of 15.7 percent for the former and
14.5 percent for the latter. These increases are most likely due, at
least in part, to the large militar\, instalfations in both areas. S

8S
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2.11.01.1 The following text table presents comparative population
data on the five coastal counties for the 1960 and 1970 census periods.

County Population % Change

1970 1960

Charleston 247,650 216,382 +14.5
Horry 69,992 68,247 + 2.6
Beaufort 51,136 44,187 +15.7

Georgetown 33,500 34,798 - 3.7
Colleton 27,622 27,816 - 0.7

2.11.01.2 There are three urban centers of population near the
waterway; those being Georgetown, with a population of 10,499, Charles-
ton with a population of 228,399, and Beaufort, with a population of
9,434. Myrtle Beach, a very popular summer resort, is a short drive

from the waterway and has a permanent population of 8,536.

2.11.02 Economic development.

2.11.02.1 General. Economic development along the waterway varies

from large uninhabited areas such as Cape Romain National Wildlife
Refuge to urban population centers such as Beaufort, Charleston,

Georgetown, and Myrtle Beach. Industrial development in the vicinity
of the waterway is mostly concentrated in these urban population
centers. Industries in Georgetown include paper, steel, and chemical
manufacturing plants, commercial fishing and lumber and pulpwood yards.

Charleston industries include paper, steel, chemical, fertilizer, com-
mercial fishing, and boat manufacturing. A large commercial fishing
fleet operates out of Shem Creek in Mt. Pleasant. Industries located
along the waterway in Beaufort are mainly related to the commercial
fishing industry.

2.11.02.2 Commercial fishing. As might be expected in a coastal

area, commercial fishing is an important contributor to the economy
of the state. In 1974, commercial finfish and shellfish landings
totalled 18.2 million pounds valued at 6.7 million dollars. The

shrimp catch is the most valuable, bringing 4.6 million dollars for
7.1 million pounds in 1974. Oyster and blue crab catches in 1974

were valued at $952,691 and $556,747, respectively. Finfish landings
amounted to 2.7 million pounds valued at $486,003. Table 7 lists
total catch in pounds and value for the coastal counties during the
period 1964-1974.

* 0W
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2.11.02.3 Recreation and tourism. Tourism, especially that
associated with recreation is one of the most important industries
in the coastal area. Spending by tourists and travelers in South
Carolina amounted to $337 million in 1968 with $250 million of that
total being spent in the coastal region. In addition, a 1968 study
conducted by the South Carolina Department of Parks, Recreation and " ' "
Tourism indicated that 74.4 percent of those people that listed South 7- -.

Carolina as their destination visited the coastal areas of the state.
In the Myrtle Beach area alone, tourist and traveler spending exceeded -

$100 million. The major activities attracting tourists to the region •
are boating, swimming, sport fishing, golfing, and sightseeing.

2.11.02.3.1 The coastal region contains a total of five coastal

state parks: (1) Myrtle Beach State Park is a 312-acre site located

just south of the city of Myrtle Beach; (2) Huntington Beach State

Park is located 15 miles north of Georgetown and 20 miles south of •
Myrtle Beach and covers 2,800 acres; (3) Edisto Beach State Park

covers 1,255 acres and is located south of Charleston; (4) Hunting
Island State Park, a 5,000-acre park located near Beaufort; and

(5) Capers Island State Park, a 2,200-acre park. South Carolina
has recently initiated projects on the 23,700-acre Santee Coastal
preserve and the Waterfront Park in Georgetown. 0

2.11.02.3.2 Just north of McClellanville, the waterway becomes the
northern boundary of the Cape Romain National Wildlife Refuge, a 55,066-
acre area of tidal creeks, bays, barrier islands, and marshland.
Although the refuge is accessible only by boat, it is visited each 0
year by thousands of people interested in such activities as photo-
graphy, nature study, camping, hunting, picnicking, fishing, and
beach combing.

2.11.02.4 Employment. The average annual employment in the .
state in 1970 totaled 1,039,900 with 5.0 percent of the labor force S
unemployed. About 340,000 persons or 32.7 percent were employed in
manufacturing activities, 66,200 or about 6.4 percent were employed
in agriculture, 149,900 or about 14.4 percent were employed in govern- .

ment, 141,800 or 13.6 percent were employed in wholesale and retail
trade, and the remainder were either self-employed or in contract
construction, transportation, communication, utilities, finance, S
insurance, real estate, or domestics. Selected 1970 employment data
for the state and the five counties through which the waterway passes
are presented in Table 8.

2.11.02.5 Income. The total personal income of residents living
in the State of South Carolina amounted to about $7,550 million in 9
1970 and averaged $2,908 per capita, in current dollars, or about 74
percent of the national average. This represents an increase of
about 60 percent in real per capita income over 1960 as compared with . ."

about 35 percent for the nation as a whole. The per capita income in -.'-
fhe project area generally parallels that of the state a,; a whole.
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2.11.02.6 Waterway vessel traffic. Boat traffic on the AIWW
(Charleston District) is, with the exception of governmental and
waterway maintenance vessels, composed of commercial vessels
carrying commodities, recreational craft and fishing boats. Total
freight tonnages moved along the AIWW for the 10-year period 1964 0
to 1973 are listed in Table 9. Numbers of trips on this section
of the waterway for all self-propelled and non-self-propelled vessels
during 1973 totaled 27,198 northbound and 31,562 southbound. In both
cases, self-propelled dry cargo vessels were the dominant carriers.

Table 9

Comparative Statement of Traffic on the

South Carolina AIWW, 1964-1973

Year Tons Year Tons S

1974 1,573,786
1973 1,614,002 1968 1,579,869
1972 1,559,024 1967 1,420,056
1971 1,367,161 1966 1,292,496
1970 1,395,750 1965 1,400,181 0
1969 1,621,016 1964 1,488,744

2.11.02.6.1 The major commodities moved along the waterway include
pulpwood logs and pulp; iron ore and concentrates; coke; jet fuel; paper
and paperboard; iron and steel plates, sheets and products; fabricated .

metal products; miscellaneous food products; shellfish; gasoline; and ]

distillate fuel oil.

2.11.02.6.2 Records of recreational traffic on the AIWW are not .
compiled on an annual basis, and the only sources of information on
such traffic are the activity logs maintained by bridge operators.

These logs list all bridge openings and the types of vessels requiring

bridge openings. As a rule, records are not maintained on vessels
not requiring bridge openings.

2.11.02.6.3 Monthly traffic flow in 1968 was tabulated by Leisure
Systems, Incorporated (1969) for two bridges in North Carolina and

for the Little River bridge in South Carolina. Commercial traffic S
was found to be constant throughout the year while recreational traffic

showed a marked seasonality, with a pronounced northbound peak flow
in May and an even greater southbound peak in October. About 35%

of the total AIWW traffic was found to be recreational vessels and
consisted overwhelmingly of transient through traffic originating
from Virginia northward or in Florida to the south.
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3.0 Relationship of the Proposetd Act ion To Land Use Plans

Since the AIWW has been in use since the carly 1930's, all lard use
plans and policies account for the continued use of the waterway
and its right-of-way. There are no existing Federal, State or local
land use plans, policies or controls w. ich would bu affected by the
continued maintenance of AIWW

4.0 The Probable Impact of the P ,p,,ed Ac( or on t "' "

Envi ronment -: J
4.01 General. As discussed in Section 1.0, material dredged
from the AIWW is now placed in diked disposal areas within a 1,000-
foot easement adjacent to the waterway provided for this purpose by the
State of South Carolina. Since most of the wate rway is bordered on
both sides by marsh, the easement consists primarily of marsh. Material
dredged during construction and for many years thereafteriwas deposited
in undiked areas within this easement area. The use of dikes to retain
the dredged material was undertaken in r,crnt years to prevent the
runback of dredged raterial, and all future dredginq operations, except
for marsh building efforts, will probably utilize diked disposal
techniques. To date, only a small portion ()f the total easement area
provided by the State has actually beer used; but all of this easement
or an equivalent area may well be required for future maintenance A
dredging and possible widening and deepCninq. However, because of the ,
high priority now placed on marsh prescrvatin, opposition to the .7

continued use of marshes within the easomnrnt has been expressed by the
EPA and other Federal agencies. At the sugqestion of the EPA, each
future dredging operation will be coordinate:d with that agency and other
interested Federal and State agencies. The outcome of this coordination
can not be determined at this time. The dilemma that will be encountered
during this coordination is the expressed desire of EPA that all further
use of marshes for the disposal ot dre::dged iiaterial be discontinued, and

the lack of funds for the State and Federal qovernrients to achieve
equal benefits by alternative dredq inq pr)ce(dures . In view oF the
uncertainity about the disposal practices of future maintenance dredging
work because of the recently adopted intpracerrcy coordination procedure,
tte discus inn of r'nv i ronment a I impact' of fr ir, , redqinq nrtls t e)("

t 01. I A , i i 'jlpact ,f t i, . - i iiLtea iict. tr...j . 'Kj is related

to tffects on wat er quality -rid ,)n I . C y-,)Sy./'teo, wit hin thu waterway
and di-sposa l area,. , t qu:i! :, t I aff,.ctc( : ajin i 1' y local short-
term: inr ca< e- a tjrbidi ' o n! I,. i'e,.rrat n,,, of a dj.r,.c:nt waters "

tucaiuse of the hottOO dibt, r hn , by th . Ij! cuttcrhead and the
suspende-d ind diss(lvt.d riateri ii in 1he ,:ffl er,t froii the disposal
S area... Tb (.fct or lip,, i , . I u h .t hr ri; I ti - • I •

place.ent ot re-dent plan' and mii,-,I ,l 0 ijrri to --- d t he p v ent ion
o f -r , sub t II I ii ...I'' 1 ) 1

*r t n lie ', to ' L: t i i .' - J i I , ,' -

r'.•'01_2.Th"r ,.,.-

adjacent areas app,ar, to . f i,,, r r , ()

conrsequen ce when (om1pr 'd t h r . I w i

disposal of dre i(,l i', C! I C. r i I (
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4.03 Biological resources.

4.03.01 Benthic organisms. As discussed in Section 1.0, dredging
of the AIWW is accomplished by hydraulic pipeline dredge. As is the 0
case in most dredging projects, many of the benthic invertebrates in the
immediate path of the dredge cutterhead will be destroyed. This gross
effect has been well documented in many studies and field investigations
conducted along both the Atlantic and Gulf coasts (Chesapeake Biological ..

Laboratory, 1970; Sherk, 1971; and May, 1973) and can be expected to
occur to some extent during the proposed dredging. Many impact assess- S
ments have assumed that this destruction eliminates the relatively
immobile members of the benthic invertebrate community in the dredged
area for an extended period of time, however, recent research indicates
that this may not be a valid assumption. For example, in a 1973 study
of Altamaha Sound, Georgia, researchers at the Skidaway Institute of
Oceanography (A. D. Little, Inc., 1974) found that "...while the number S
of species, and especially the number of individuals per unit area were
greatly reduced following dredging, several species were still present
in some quantity. Recovery of the population to levels approaching
those of the control stations appeared to bc rapid. While this study
suffers from lack of replication of sampling methods, it does provide an -.

indication that the benthic community is able to quickly recover fol- •
lowing dredging, and remains as a viable community both during and
immediately after dredging operations are undertaken.'" The Skidaway
Institute researchers hypothesized that rapid repopulation of benthic
fauna in dredged areas may be due to: (1) suspension of many organisms
in the water column with the turbulence created by the passing of the
dredge, and subsequent resettling of some suspended organisms upon the
dredged area, and (2) erosion or slumping of steep slopes of recently
dredged channels, carrying benthic organisms into the channel in the
process. Evidence of rapid repopulation of dredged areas in the Charles-
ton Harbor estuary was found during recent trawling by personnel of the
S. C. Wildlife and Marine Resources Department (MRD). During their
January 1974 trawl sampling at a station off the Columbus Street ter-
minal, the trawl net retained several chunks of bottom sediments from an
area dredged less than one month prior to the sampling date. These
benthic samples contained an abundance and diversity of worms (mostly
polychaetes), mud crabs, and bivalve mollusks comparable to that of
numerous preserved samples from various undredged areas later examined
at MRD headquarters. 5

4.03.01.1 Considering the hydrographic framework and sediment
sources in the area of the AIWW in South Carolina, it is most probable
that newly dredged sites will continue to accumulate sediments similar
to those previously removed. Thus, newly developed biotic communities,
recruited from adjacent undisturbed areas, should approximate those lost S
during dredging. The time involved in recolonization and in the attain-
ment of the particular stage of community succession previously achieved
is dependent upon a complex of factors that will vary with locality.
Under most conditions this recovery period will be from one to two years
(Boyd et al. 1972).
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4.o3.01.2 No quantitative data are available on biotic recovery
in dredged areas for South Carolina waters. Stickney (1972) reported
on the recovery of bottom fish and motile bottom invertebrate fauna

after dredging of the AIWW in Wilmington River and Ossabaw Sound near
Savannah, Georgia. He was unable to demonstrate any effect of dredging
on the seasonal occurrence, dominance or diversity of motile organisms .,-

inhabiting the channel. Sherk (1971), in describing the recovery of low
salinity benthic communities in a 35 foot channel in Chesapeake Bay
(1966-1970) stated: •

"One and one half years after dredging, the population

(number of individuals) and species diversity in the disposal
area were the same as those of the surrounding area. The
channel area population remained lower, but in the same
order of magnitude as before. However, the channel area 0
did not recover in diversity. Benthic biomass in the
channel area might always remain low because of the in-
stability of bottom sediments.'"

4.03.01.3 This Chesapeake Bay channel is considerably deeper than
the 12-foot channel authorized for the AIWW, but it is felt that 0
the effects of dredging and subsequent biotic recovery in shallow
channels will be similar to those observed in deeper waters. There-
fore, it is expected that the overall long-term impact on benthic
invertebrates will be insignificant.

4.03.02 Plankton. Resuspension of sediments and resulting 4..
turbidity have both adverse and beneficial impacts on phytoplankton
and zooplankton.

4.03.02.1 Phytoplankton. Research conducted on the effects of
dredging on phytoplankton populations in Charleston Harbor (Belle
Baruch Coastal Research Institute, 1973) indicates that the effect
of dredging on primary productivity is initially inhibatory due
to increased turbidity. Recovery, however, takes place downstream.
If nutrient supplies are increased, they could cause phytoplankton
blooms which provide larger food supplies to primary consumers.

4.03.02.2 Zooplankton. It appears that zooplankton populations
may be reduced somewhat during actual dredging operations due to
mechanical destruction and possible anoxia. Suspended particles may
block gills and food filters of larval fish, crabs, shrimp, and the
planktonic larvae of marine invertebrates. The area affected is com-
paratively small and effects decrease rapidly with distance from the
dredging operation. Therefore, the long-term productivity of plank-
tonic organisms will not be significantly affected by the continued
maintenance dredginq of the AIWW.

4.03.03 Fish and commercial and sport fisheries. Much of
the AIWW in South Carolina borders upon or traverses valuable fishery
grounds, including shrimp nursery areas, oyster beds, blue crab S
grounds, and finfish habitats and migration routes.
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4.03.03.1 Available data indicate that fish populations, unlike
benthic invertebrates which are relatively immobile and may undergo

population reductions that may be locally severe, are less likely
to be adversely affecteu by dredging operations. For example, Stickney

(1973) in his study of the Atlantic Intracoastal Waterway in Georgia
found no indication of fishes being killed during dredging operations.
In some areas, dredging could even be considered to be beneficial to
certain species of fish, especially those which prey on the larger
benthic organisms. As a dredge works its way along a channel,
benthic animals which would normally be buried in the sediments
are dislodged and become susceptible to predation. This suddend
availability of food quite often results in higher than normal
concentrations of fishes near the dredge. Deep water or ocean
disposal could create a similar situation.

4.03.03.2 Although it would appear that fish are relatively
unaffected by dredging, there has been some concern in the last
few years over the possible effects of increased turbidities and
siltation associated with dredging. As a dredge moves along the
channel, it invariably creates some type of turbidity plume, the
size of which will vary considerably depending on the type of
sediment being dredged, strength of currents and other factors.
The magnitude of the impact of suspended particles on fishes 0
will, in most cases, be dependent on the concentration, composi-
tion, absorbed minerals or toxins and the tolerance of particular
species. In general, bottom-dwelling species are the most tolerant
of suspended solids, filter feeders are most sensitive and juvenile
forms are more sensitive than adults.

4.03•03.3 Sherk and Cronin (1970) found that under experimental
conditions, fish subjected to extremely high concentrations of
suspended soils have died from suffocation due to clogging of the
gills and opercular cavities. Under normal circumstances, fish can
generally avoid turbid waters and have the ability to clear gill
membranes of accumulated silt upon entering undisturbed water.
However, not all species are equally susceptibie to suspended
solids and different suspended solids vary in their effect. As
a general rule, it has been found that fish can tolerate high
turbidities except when they are accompanied by low levels of
di'solved oxygen, acids, alkalies, or other substances which inter-
fter with respiration, injure gills or prevent their normal function,
and they are quite capable of leaving the immediate dredging area.

4.03.03.4 Turbidity plumes created by the proposed project
pill rimarily be restricted to the immediate dredging area. Fish

nCies which would have the highest probability of being affected
are the filter feeders (primarily menhaden, herring, and shad)
and juvenile forms. Estimates of the relative abundance of these
species in the AIWW at any given tirie varies so that it is not prac-
tical to attempt a quantitative determination of the impact on these
peCl es. In addition, some larval fishes will be destroyed either
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importance of marsh extends beyond its intrinsic potential biological
productivity. While it is recognized that these marshes play an impor-
tant role as a nursery area in the life cycle of many species, this role
has not been quantified to the extent that its effect can be described
on a per acre basis. However, any further diking of marsh for the 0
disposal of dredged material would represent an additional loss of
important habitat for these species.

4.03.04.3 Shorebirds, waterfowl, gulls, herons, plovers,
dowitchers, sandpipers, clapper rails, red-winged blackbirds, grackles,
sparrows, and marsh hawks will be displaced to a large extent from 0
marshes during their conversion to an upland environment. Mammals
such as the raccoon, opossum, marsh rabbit, and various rodents will
continue to use disposal areas although their habitat value may be
reduced. After shrubs and small trees become established, small
birds such as sparrows, red-winged blackbirds, grackles, small rodents
and marsh hawks will return. Occasional uses of disposal areas include S
the establishment by herons, egrets, and ibises of rookeries such as
those on each end of Drum Island in Charleston Harbor. Other ground
nesting birds such as certain species of tern, black skimmers, and
gulls nest on islands created by open water disposal operations.

4.03.05 Beach, dune, and maritime shrub thicket. These com- S
munities are found along most of the South Carolina coast as a narrow
zone bordered on one side by water and on the other by marsh. Because
of the high value now being placed on marshes, it is considered unlikely

that new disposal areas in the marsh zone will be acquired when exist-
ing areas are depleted. It is also unlikely that the beach, dune and
maritime shrub thicket will be affected by future maintenance dredging S
since it is not practical from an economic and engineering viewpoint
to build diked disposal areas that are totally confined to the beach
or dune area. Additionally, very few shoal areas on the waterway are

composed of materials which would be suitable for beach nourishment.

4.03.06 Urbanized land. The use of urbanized areas does not ,
appear prictical because such a use would be incompatible with human
use of adjacent areas. The cost of urbanized property also would
deter its use for this purpose.

4.03.07 Woodlands. As discussed in Section 2.0, several types
Of woodlands are found on the uplands along the waterway. It now S
ai-pears that these wooded uplands are the most likely areas to be
.vlocted for disposal of dredged material when the currently used
disposal areas are used to capacity. Woodlands are one of the laroest
environmental types in many areas along the waterway and the rationale
* for peservation of individual tracts of marsh does not apply to these

ooodlIands. Woodlands are also less expensive than urbanized areas
'nd would, therefore, be more suitable from the project sponsors view-
po t) t
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4.03.07.1 Prior to the use of any wooded tract of land, the owner
would probably remove merchantable timber. In any event, dense stands
would be removed to permit a more even distribution throughout the
disposal area of the hydraulically dredged material. Any trees not
removed and all understory plants would be killed when their roots
become covered to a sufficient depth. Vegetative regrowth would
consist probably of poke berry and other herbs and shrubs such as
silverling and wax myrtle, and trees of most of the same species
growing prior to dredging.

4.03.07.2 Practically all significant animal life except for 0
some small birds would be displaced during and shortly after the
use of a wooded disposal area. Raccoons, opossum, and some small
rodents might continue to forage without interruption in the dis-
posal area. As vegetative regrowth begins, foraging by the other
species that were displaced during the preparation and clearing
and subsequent use of the area will increase. Plant and animal
life will fluctuate from a low during and shortly after deposition
of dredged material to a high just before a dredging operation. When
capacity has been reached, a reversion to a wooded state by sweetgum,
pines, hackberry, oaks and other upland species will occur unless
man's activities intervene through use of the area for cultivation
or residential or other development. Material dredged from many
areas is well suited for farming.

4.03.08 Agricultural land. Agricultural lands, along with
woodlands, appear to be one of the most likely areas to be selected
for the disposal of dredged material when the currently used dis-
posal areas are used to capacity. Agricultural lands are one of the
smaller categories of land use but some of the basic restrictions
operating against the selection of marsh and urbanized areas referred
to earlier do not apply.

4.03.08.1 The impact on wildlife of using cultivated land for . ...
the disposal of dredged material depends on the length of time since •
the land was last cultivated. Recently cultivated land usually
has very little utility for wildlife because of the common practice
of clean farming, and the use of such an area for disposal would
have little impact on wildlife. Fields that are left fallow for
some time provide habitat for a number of small animals as discussed
in Section 2.09.05. Most of these would be displaced by dredged material. B
Vegetative regrowth would begin shortly after the area dries with
pioneer species such as poke berry, and other herbs and grasses being
the first to appear. Shrubs such as silverling and wax myrtle and
trees such as sweetgum and sassafras would appear shortly afterwards.
As vegetative regrowth progresses, foraging by animals displaced
during dredging will increase. The extent of this foraging will
also depend on the quality of adjacent habitat. If such a disposal
area were bordered by woods, a greater diversity of animal life might-.
forage in the disposal area than if it were bordered by cultivated

-9
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4.04 Archaeological and historical sites. Continued dredging

activities in the South Carolina AIWW would have no impact on archaeo-

logical or historical resources. Since the completion of the project in

the 194 0's, maintenance dredging has been a regularly occurring event

and it is highly unlikely that continued maintenance would disturb

anything of historic value. The selection of new disposal areas will be 0

coordinated with the State Historic Preservation Officer and State

Archaeologist to minimize potential damage to sites of historical or

archaeological interest in those areas. The National Register of His-

toric Places has been consulted and it has been determined that no

Register properties will be affected by continued maintenance dredging.

4.05 Aesthetics. Prior to the actual dredging, the dikes

inclosing the disposal areas must be raised by use of material from

within the diked disposal area. These dikes will consist mainly of

barren earth which will contrast in an unfavorable manner with

surrounding areas that are fully vegetated. A barren appearance

within the disposal area will also prevail for some time after S

dredging. Natural vegetative regrowth on the dikes and within the

disposal areas will commence soon after dredging is completed and

a relatively full vegetative cover of grasses and herbs may be

achieved within a few months. The attainment of a full vegetative

cover will present a more natural appearance to the diked disposal

areas, and will restore to some extent the aesthetic values that

were lost during the dredging operation. The presence of the

dredge boat and pipelines and associated equipment in the waterway

will represent an intrusion upon the view of the waterway during

the period of dredging. This impact would exist only during dredging

and is considered of lesser magnitude than the aesthetic impact

associated with the disposal of dredged material in diked disposal S

areas.

4.06 Noise and air quality. Operating dredges are usually

quiet. They contribute less to ambient noise levels than does normal

waterway traffic, and far less than motor and speed boat traffic. Air

and water pollution derived from dredge engine exhaust is negligible, - '

especially when assessed as a percentage of that produced by normal

commercial and recreational traffic.

4.07 Socio-economic conditions. Maintenance of the AIWW

in South Carolina is essential to the continuation of a protected

coastal route for commercial and recreational vessels. Much of present

traffic in South Carolina waters originates and terminates out-of-state,

but current trends towards increased urbanization and industrialization

in coastal South Carolina undoubtedly will result in larger volumes of

locally generated traffic. Whether continued availability of the AIWW

will have a significant effect on economic growth in South Carolina

and in adjacent states is unknown, but its absence would severely

hinder movement of goods, increase transportation costs, and subject

recreational craft to the hazards of open sea routes.

4.07.01 The impact of future maintenance dredging on commercial

and sports fishing industries cannot be qualified at this time. Marshes
7-
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play an important role in fisheries production, and their use as dis-
posal areas ultimately results in their conversion to an upland environ-
ment with little contribution to fisheries production. The indefinite
continuation of the use of marshes for the disposal of dredged material
is considered unlikely. However, any further use of marshes for this 0
purpose would diminish fishery production to an unknown extent.

5.0 Any Probable Adverse Environmental Effects Which
Cannot Be Avoided

5.01 A detailed discussion of all environmental impacts
expected to result from the project is contained in Section 4.0.
Some of these impacts are considered unfavorable, but cannot be
avoided by any practical means within the authority and scope of
the proposed proiect.

5.02 The principal adverse impact of the continued main- •
tenance dredging of the AIWW is associated with the use of marsh.s
for the disposal of dredged material. The affected marshes are
converted into an upland environment resulting in a complete loss
of their contribution to estuarine and marine fisheries production.
Although these losses are unavoidable when marshes are used for
the disposal of dredged material, there are alternatives to marsh 0
use, such as use of woodlands, pasturelands, or offshore disposal . . .
which would not significantly affect estuarine and marine produc-
tivity. Sections 1.04.02 and 1.04.03 indicate the intent of the
Corps to discontinue the use of marsh as disposal sites except
where no alternatives are available and the benefits from such
disposal outweigh all adverse impacts.

5.03 Maintenance dredging of the AIWW will temporarily
affect water quality and aquatic life in the channel and associated
water areas. These effects include: increased turbidities and
siltation in the vicinity of the dredge and disposal areas; a temporary
decrease in primary productivity resulting from turbid waters reducing .
the euphotic zone; a possible loss of organisms through the release
of toxic substances and a possible reduction in dissolved oxygen
levels as a result of the dredge disturbing organic materials under-
going anaerobic decomposition.

5.03.01 In addition, some benthic organisms may be destroyed
by the dredge cutterhead. Wildlife species inhabiting the disposal
areas will be displaced by deposition of dre 4ged materials. Existing
vegetation in disposal areas will be covered by dredged materials
each time the area is used for disposal. Regrowth usually begins
soon after dredging is completed. Diking in the coastal area creates
ideal mosquito habitat.

Alternatives to the Proposed Action

No action. The no action alternative requires that
,ther -aintenance dredging be performed on the AIWW. Areas
I' naI rapidly would soon become too shallow for commercial -
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traffic and the larger recreational craft. As soon as the first shoal
becomes non-navigable to commercial and larger recreational craft,
the effectiveness of the AIWW as a continuous transportation link and
as a local connector between ports and inlets would be lost. As addi-
tional areas shoal up, the waterway would begin to lose usefulness to
even short-haul recreational traffic. This alternative was rejected 0
because the project benefits are believed to outweigh the adverse

environmental impacts that would result from continued maintenance of
the project. (See Section 1.03).

6.02 Relocation of disposal areas. Advantages and disad--"
vantages of alternate disposal sites are discussed in the Sections S
below. Costs for pumping of dredged material to the sites would vary
according to the estimated figures below. Actual pipeline pumping
costs would be similar for all four types of disposal sites. The
pumping distances that appear in the table below are linear feet of
pipeline laid, and do not necessarily represent a distance perpen-
dicular from the AIWW. In order to avoid severe mobilization and S
demobilization problems with pipelines, and in order to minimize

the acres of disposal area required, the pipeline trails for some
distance behind the dredge as it moves along the narrow channel.

Estimated Cost Per Cubic Yard for Maintenance Dredging
of the AIWW Between Little River and Port Royal, S. C. S

Average Pumping Estimated Cost
Distance (ft.) Per Cubic Yard

Up to 4,000 .O.75

8,000 1.20 S
12,000 1.35
20,000 2.00
30,000 2.85

In addition to pumping costs, upland sites would require dikes at an
average of roughly 58,000 to $10,000 for each shoal. Disposal area S
preparation costs for beach, ocean or open inland water sites would

be minimal.

6.02.01 Alterrmte upland sites. The use of upland disposal
areas, Do-osih'y in (nijunction with disposal in the ocean, on the
ocean beach, o r in ,hql low water to build new marsh, has been recon S
mended as an alteri.tiw to the continued use of the 1,000-foot

easement provid, .,J , t . State. The State would have the responsi-
bility of acqui r 1,1 s -, alternative disposal areas. This alternative
may be adopted o,)i Irt, oini some seqment, of the wat rway, but since
its adopt ion rf. , i i , he acqu sit ion of new easements by the State.
the extent of its uttir, nse anrot be determined at this time. S
The substitution (f uplnd disposal sites for marsh sites would avoid
the adverse irpact ,, el,tuarine and marine productivity attributed
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to the currently used disposal procedure. The major problem with
implementing this alternative is its great economic cost. The State
would be required to pay the cost of acquiring new easements on the
uplands to be used for the disposal of dredged material and the .
Federal government would incur additional dredging costs because 0
of the increased pumping distances. (See Section 6.02). All exist-
ing vegetation in these upland disposal areas would be killed and
those areas would lose what value they may have as wildlife habitat.
Since each area may be used for some years, this loss represents
a fairly long-term commitment, but upland habitat is a common habi-
tat throughout the State and its loss is not considered significant.
When filled to capacity, these areas may be devoted to agriculture
or residential or other human development. If not subjected to
further human use, these upland disposal areas will become reveg-
etated naturally with poke berry and other herbs and shrubs such
as silverling and wax myrtle, and eventually tr,_e growth similar
to that growing on adjacent uplands. The future reliance on this
and other feasible alternatives could vary from year to year in
response to variables such as shoal location and practicality of
other alternatives.

6.02.02 Open water disposal. This alternative involves the
disposal of dredged material in open water areas in such a manner S
as to elevate the bottom to an intertidal level so as to encourage
the growth of smooth cordgrass. This alternative is still in the
experimental stage. Under favorable conditions, it could be a
highly beneficial use of dredged material and will continue to
be used and evaluated on a trial basis. This alternative would
require the conversion of productive water bottoms to marshes 0
having a higher productivity. It would also temporarily reduce
water quality by increasing water turbidity and the concentration
of any pollutants that might be in the dredged material and de-
creasing dissolved oxygen through the oxidation of organic
materials resuspended in the water column. Since areas suitable
for creating new marsh have not been delineated, the extent to 0
which this alternative could be relied upon has not been deter-
mined. Because shallow open water areas alsn possess a unique
value, unrestrained use of this method is not proposed.

•6.02.03 Beach disposal. This alternative involves the deposi-
tion of dredged material in unconfined ocean-beach areas. This alter- -.
native would avoid significant environmental damage to highly productive

areas such as marshes and associated water bottoms. It would also
renourish beaches that are continually eroding. This reversal of the
erosion process also protects the marshes that normally lie behind the
beaches. Benthic communities in the disposal zone would be tempor rily
disrupted and possibly altered in response to changes in the compo.i-
tion of bottom materials. Beach disposal would cost more than current

disposal procedures because of the greater pumping distance required.
Most of the material dredged from the waterway consists of silt and
clay and does not make good beach nourishment material because it is
very erodable and also leads to high water turbidity. This alternative

may be found preferable in certain circumstances to other alternatives
and will be considered in future dredging operations.
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6.02.04 Ocean disposal. This alternative differs from the beach
disposal alternative in that the dredged material would be pumped or
conveyed in barges beyond the beach zone the additional distance to the
ocean disposal site. Ocean disposal would avoid significant environ- --

mental damage to highly productive areas such as marshes and associated 0
water bottoms. Benthic communities in the disposal zone would be tem-
porarily disrupted and possibly altered in response to changes in the ."

composition of bottom materials. However, the disposal sites would be ".
selected so as to minimize the adverse effect on the disposal site
and vicinity. Ocean disposal by pipeline does not appear economically "
feasible at this time because of high costs attributable to the great 0
pumping distances required. An 18' pipeline dredge (largest dredge
commonly used on the AIWW) is most efficient and economical at pumping
distances up to about 5,000 feet. When the pumping distance exceeds
5,000 feet, the dredge production beqins to drop and the cost of the
dredging rises accordingly. When the pumping distance exceeds about
10,000 feet a booster pump m,,st be added to the pipeline and an addi- 0
tional booster pump for each additional 10,000 feet of pipeline. Each
booster pump added will increase the cost of the pipeline dredge by
about one fourth. A similar alternative, beach disposal, would be
cheaper because of shorter pumping distances required and would appear
feasible in all locations suitable for ocean disposal. Despite in-
creased costs since the estimates for barging material to ocean disposal 0
sites were made in 1970, this method could still prove economically
attractive if the special dredge described in Section 1.05.2 were avail-
able. The special dredge allows materials with considerably less water
content than necessary for conventional dredges to be removed from
channel bottoms and placed on adacent barges. The lower water content
results in a volume of dredged mixture approximately one fourth the S
volume that would be required with conventional methods.

7.0 The Relationship Between Local Short-term Uses of
Man's Environment and the Maintenance and Enhancement of Long-term .- ""
Productivity.

7.01 The principal short-term uses of man's environment
include the maintenance dredging of the AIWW to provide a continuous
sheltered waterway for commercial shipping and recreational boating.
The benefits derived from commercial shipping also have a bearing
on long-term productivitv from the standpoint of human welfare. If 0
the AIWW were abandoned, net huiman productivity would decline because
of the higher cost of alternative shipping methods.

7.02 The natural long-term productivity of the estuarine
and marine environment is affected to an undetermined extent by the
conversion of marsh to uplands as a result of the use of marsh for
the disposal of dredged material. Because the interactions of other
factors bearing on estuarine and marine productivity have not been
quantified, the net effect of the project-related reduction in marsh
acreage on lonq-term productivity of the estuarine and marine environ-
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ment is not known. After diked sites now in use are filled to capa-
city, the use of marsh, if any, will be limited to areas where no
reasonable alternative methods of disposal are available, and where
the benefits can be demonstrated to be greater than all adverse
impacts. A small amount of marsh use could be partially offset by
newly created marsh. The intentional use of dredged material to
create new marsh is one of the alternatives that will be considered
in future evaluations of specific dredging operations.

7.03 Because of the interagency coordination of all future

dredging work, there is some uncertainity about the nature of future 0
disposal operations. However, the authority of the EPA regarding the
disposal of dredged material in navigable waters has increased signi-
ficantly. This new authority together with EPA's assertion that
approval of marsh disposal sites will not be granted indicates that
marshes will be used to a much lesser extent than at present for the
disposal of dredged material. Consequently, the adverse effect of 0
project maintenance on long-term productivity of the estuarine and
marine environment which was described in the preceeding paragraph
may not apply to future disposal operations.

8.0 Any Irreversible And Irretrievable Commitments Of •
Resources Which Would Be Involved In The Proposed Action

Disposal areas will be altered as has been described in Section 4,
but such changes are not considered irreversible except in the case
of marsh disposal sites. The conversion of marsh to uplands is
for all practical purposes, irretrievable. As is discussed in Section S
6, EPA's authority in regulating the disposal of dredged material in
navigable waters, which includes disposal in marshes, is expected
to lead to greater reliance on other dredging alternatives in future
dredging operations. Marsh can be created with dredged material and
this is one of the alternatives that will be considered in future --
dredging operations. Implementation of this alternative would offset S
prior commitments of marsh resources made when marsh was used for
dredged material disposal and converted into an upland environment.
The continued maintenance of the waterway requires an irretrievable
commitment of the fuel and labor.

9.0 COORDINATION AND COMMENT AND RESPONSE 0

draft E!S was distributed for review Septeriber 15. V77'.• Letters
of comment are attached to this EIS in Appendix A. A circled number
follows each comment which requires a response. A corresponding
number was assigned to the appropriate response. Responses to these
letters of comment are contained in the following two sections.
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9.01 Government Agencies.

U. S. Department of Agriculture, Forest Service

i. This comment, when compared to comment 4 by EPA and related comments
on similar project, exemplifies the conflict among viewpoints expressed S
by Federal agencies, state agencies, citizen groups and individuals.
Land use is a basic issue and requires both cooperation and concession
from the various agencies and groups involved. For this reason we have
suggested the interagency selection process described in Section 1.04.01
and 1.04.02 for choosing new disposal sites. Existing diked sites will
be used until filled to capacity.

2. We will coordinate with the South Carolina State Commission of
Forestry in the selection and use of wooded sites for future disposal
areas.

U. S. Department of Agriculture, Soil Conservation Service •

No comment required.

U. S. Department of the Interior

I. See revision to Section 2.07.02.1. S

2. The commercial importance of shrimp was emphasized in Section
2.11.02.2 and Table 7 of the Draft EIS. The vital role of shrimp in
estuarine ecology was mentioned in Section 2.09.04.2.1. See addition
to this section.

3. We concur that the project should not have any effect on minerals
of commercial importance. Peat and mica were added to the list of min- -. .i -

eral resources in Section 2.04.09. Cement and vermiculite, which are
commercial preparations, were not added. The others were already
listed in the Draft EIS.

4. See addition to Section 2.11.02.3.1.

5. SCORP will be consulted for any actions that affect recreation.

6. This consideration is covered in Section 1.04. See also responses
to letters of the State Archaeologist and State Historic Preservation S
Office.

7. These comments are included in Appendix A.

8. The subject EIS addresses all the significant impacts anticipated
from any future work. In the event that an action is planned which - S
causes significant impacts not considered in the subject EIS, a supple- ..-

ment will be prepared.
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U. S. Environmental Protection Agency S

1. We will make use of the general sentiments comprising the Interim
Final Guidelines. More specific guidelines in regard to standards for
sediment analysis, eleutriate tests and water quality would be helpful.
In particular, methods, criteria and acceptable concentrations of pollu-
tants as called for in P. L. 92-500, Section 404b and 403 (c) (1) (E) S
would be valuable in applying the general environmental considerations
listed in the guidelines.

2. This information was prominently displayed in Table 2 and Sections
1.03 through 1.03.16 of the Draft EIS, and is retained in the Final EIS.

3. See Sections 1.04, 1.04.1 and 1.04.2.

4. See added Section 1.04.

5. Both procedures were included in the Draft EIS and have been retained
in the Final EIS. S

6. Both procedures were included in the Draft EIS and have been retained
in the Final EIS.

7. Conflicting opinions as to preferred alternate methods (see response
to comment I of the U. S. Forest Service and response to S. C. Land Re-
source Commission) will require disposal sites to be selected on a case-
by-case basis, as described in Section 1.04.2 of the EIS.

U. S. Department of Commerce

1. The general comments by DOC suffer from the same lack of specificity
that they criticize, and make precise response to this paragraph diffi-
cult. In this response and those which follow, an effort has been made
to answer all comments which are concisely stated and to extract the prin-
ciple concern from those comments which are unclear. In regard to the
disposal sites to be used over the life of the project, see Section 1.04.
The original easements for disposal were obtained by the local sponsor 0
at a time when little concern was expressed by government agencies or
individuals for the now appreciated values of wetlands. As can be seen
in the conflicting recommendations for disposal by various agencies in
this EIS, no one method of disposal is devoid of environmental impacts.
Further, preferences for disposal methods expressed by cognizant agencies
have varied over a period of time and from one project to another. S
Clearly, land use is at issue. Because of the wide geographical area
of the subject project and the long period during which maintenance
will be required, a cooperative selection process as described in Sections
1.04.2 and i.04.3 is felt to be the best approach for avoiding adverse
impacts as they are now anticipated and as they are further appreciated
in the future.

2. See response to comment 6 below.
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3. Section 2.09.04.3 of the Draft EIS discusses specifically the role
of tidal flats in cycling energy, both from non-vascular plans and from
detritus from vascular plants brought to the flats by tidal action. The
link to benthic invertebrates, fish and birds Is also clearly stated.

4. (a) This possible lower diversity was stated and referenced in the
Draft EIS.

(b) Loss of stability and resultant long-term damage to the com-
munity while plausible, was not documented in the study cited in the
Draft EIS. As no documentation was provided by DOC for this comment,
it was not included in the Final EIS. See also pertinent portions of 0
4 (c) below.

(c) See addition to Section 4.03.01. The settlement described by
DOC in this comment is a classical, textbook example and bears little
resemblence to the factors at work immediately following dredging opera-
tions. Slumping of steep slopes and resettlement of organisms suspended 5
by action of the cutterhead are not strongly dependent on such factors
as biological attractants, light intensity, etc.

(d) No evidence was presented in the Draft EIS which demonstrates
that benthic communities will not be adversely affected because this is
not our contention or that described by the several references cited.
Clearly, some adverse effects will occur to benthic communities. All
evidence available to this office indicates that these effects are of
short duration or are not severe.

5. We have no evidence that effects may prove deleterious to fish by
reducing food sources over the long range. We can not include this 0
supposition in the Final EIS without supporting data.

6. Many of the assumptions in the article cited by DOC were over-
simplified, such as the assumptions that all nutrients from secondary
treatment would reach marsh-estuary areas (Table 4) or that all of the
nutrients which pass through marshes are removed (Table 5). Unlike a 0
true tertiary treatment system, which has little dissolved nutrient in
the effluent, marsh-estuary areas owe a great deal of nutrient removal - • -
to simple flushing action. Nor is that portion assimilated by marsh
l00% effectively removed from the system. Some nutrients are returned
as dissolved organic nutrients. This is valuable to the estuarine

biota, but does not constitute true tertiary treatment.

7. Paragraph 5.01 begins with the statement that detailed discussion
of impacts is contained in Section 4.0. Repetition in this Section
was not thought to be necessary. Without more specific reference to the
unfavorable impacts alluded to by DOC, we are unable to respond further
to this comment.
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8. As stated in the Draft EIS, most of the material dredged from the
waterway consists of silt and clay, and is not suitable for most con-
struction and industrial purposes. Some of the more sandy soils are
now being removed from disposal areas for fill or beach disposal. This
limited use will continue in the future. Use of the more plastic
materials for making bricks has been shown to be feasible, but not
economically attractive when costs for transpor'Lation and processing
are included. Dredged materials are now used for aqricultural purposes
near Georgetown and on Daniel Island. Dredged materials from more
saline areas would require treatment before it could be used for many
agricultural purposes. As yet, sufficient demand for these materials
has not been demonstrated to consider removal from upland sites for 0
these purposes as . major alterniative to upland disposal.

9. The value of tidal flats was discussed in Section 2.09.04.3 and
the value of shallow open waters was discussed in Section 2.09.04.1.
The Draft EIS contains prominent mention of these habitats and their
link between plant matter and higher aquatic organisms. While creation
of marsh is feasible, unrestrained construction of marsh would be
biologically undesirable. A marsh to shoal water area ratio of about
2:1 now exists in South Carolina. The cooperative selection process of
future disposal areas should preclude any large deviation from this
ratio or adverse effects to a particular local area. No supporting "
data was offered by DOC to indicate (a) that marshes constructed with
dredged material are less productive than natural marsh systems, or

(b) that an increase in man-made marshes would not increase productivity.

These opinions were, therefore, not included in the Final EIS.

Federal Power Commission
0

No comment required.

U. S. Department of Transportation

No comment required.

U. S. Department of Housing and Urban Development

No commnt required.

U. S. Department of Health, Educl-:Lion and Welfar., Re ion .IV

No coflTiient requ i red.

Department of Health, Education and Welfare, Public Health Service

I. Because dikinq interferes with natural drainaqe, it is considered

tro bo a ma oi factor imi -io-,quitn production of disposal areas.
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2. Although the nature of dredged material appears to preclude the
use of harrow and disc, field tests of riverine utility craft were
recently conducted in disposal areas at Charleston. Insufficient time -

has elasped to permit an evaluation of these tests.

3. Sections 1 and 4 of this EIS have been revised to show the assump-

tion by the Charleston District of a proportionate cost of mosquito

control on disposal areas when such areas are included in a county or

state comprehensive mosquito control program.

4. See additions to Section 4.03.10.

State Land Resources Conservation Commission

1. We acknowledge the Commission's recommendation that upland sites not
be used. We agree that if materials were disposed on farmlands, land-
owners would at least temporarily be denied access to crop-providing
soils. Upland sites were requested from the local sponsor because, if
correctly chosen, they would represent less ecologically valuable areas
than the wetlands used in past years. Upland sites need not be farmland.
The conflicting desires of various agencies and groups can be best
handled on a case-by-case selection of sites as described in Sections

4.01.2 and 4.01.3

S. C. Wildlife and Marine Resources Department

I. See revision to Section 2.09.02.2.

2. See revision to Section 2.09.04.2.1.

3. Inclusion of these two forms has been made in Section 2.09.04.2.7.

4. Addition made as requested.

5. See revision to Section 4.03.04.2. Emphasis is placed on estuaries,
as the intent of this section is to document the importance of marsh with
respect to habitat and the significant of its loss.

S. C. Department of Archives and History

I. The Corps will contact the Department of Archives and History in

regard to future upland disposal sites.

State Archaeologist

1. All sites of archaeological value known to this office were listed in - ,
the Draft EIS. Since the "other significant sites" alluded to in this - -".
comment were not specified, we were unable to include these sites in the
Final EIS or begin plans for mitigating possible damage. Maintenance of

the subject project has been authorized to its present depth of 12 feet

83

. . . . . . . ... .. "...-...

......................................................................... . . ..

.. . .. . .. . . . . . .. . . . . .. .- ... .. .'.".o
•



since 1937. Dredging to this depth has repeatedly disturbed this bottom.
Archaeological finds, except those which may have been washed in since _
the previous dredging,are unlikely. Similarly, diked disposal sites now
in use are located on former marsh and are under several feet of dredged
material.

2. An archaeological survey will be conducted on any new disposal sites
selected by the method described in Section 1.04.1. Also, a meeting
with the Corps and the State Archaeologist has been scheduled to con-
sider the need for survey of archaeological sites along the AIWW which
may be subject to damage from channel maintenance. Archaeological
clearance is not required for this project.

S. C. Department of Health and Environmental Control, Division of Vector
Control 0

Sections 1 and 4 of the EIS have been revised to show the assumption -

by the Charleston District of a proportionate cost of mosquito control
on disposal areas when such areas are included in a county or state
comprehensive mosquito control proqram'

S. C. Department of Health and Environmental Control, Programs Development
Division

I. Consideration was given to the importance of flushing of marsh areas
in Section 2.09.04.2. The Corps has expressed its intent to use disposal
areas other than marsh except where no reasonable alternate method is
available and where the adverse effects of such use are clearly exceeded
by the benefits of such use. The choice of future sites by the selective
process described in Section 1.04.03 should prevent the adverse effects
described in this comment.

2. Without more specific reference to the statements to which this comment 5
is directed, a precise response is difficult. Table 2 gives a breakdown
by shoal area of the quantity of dredging necessary and the frequency
of dredging at that shoal. This information was contained in the Draft
EIS and has been retained in the Final EIS. Although many of the impacts
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related to action of the cutterhead and turbidity are of short-term
duration, others such as diversity of benthic invertebrates in the
channel were described as possibly extending over longer periods.

r 3. See revision to Section 4.03.03.5.

4. The dispos..al of dredged materials will be handled according to
40 FR 41292-41298, "Navigable Waters, Discharge of Dredged or Fill
Material". Until more detailed guidance is available from EPA, each
new disposal site will be chosen by the process mentioned above.

9.02 Citizens and citizen groups.

Environmental Defense Fund, Letter of 28 October 1975

. Justification for a channel depth of 12 feet was made prior to the
authorization of the deepening to this depth in 1937. See Section 1.03.
A channel depth of 12 feet was not chosen arbitrarily as implied in these
comments. In 1937, based on an engineering and economic analysis,
authorization was given for deepening to 12 feet. Engineering design
of channels involves more than the simple vessel draft - channel depth
relationship proposed by EDF in this comment. Additional bottom clear-
ance is required for safety, maneuverability and ''squat", the lowering
of the stern of a vessel due to propulsion. The ability of a large
vessel to maneuver is impaired by narrow channel widths and slight
bottoi., clearance. Ease of maneuverability is increased with channel
depth. Drag on vessels due to the confines of channel dimensions
rtduces ,ff iciency of movement and adds to transportation costs. An
iH-depth discussion of engineering channel design is not within the
c.cope of this EIS. Further information is contained in chapter X of
the report 'Design of Channels for Navigation'', McAleer, Wicken and
Johnson, from Report No. 3, Evaluation of Present State of Factors
Affectinq Tidal Hydraulics and Related Phenomena, C. F. Wicker, Editor, '-
Cors )f Engineers. U. S. Army, May, 1965. - -

2. The project requires a continuous depth of 12 feet to receive all
thu benefils authorized in the 1937 Rivers and Harbors Committee Docu-
munt No. 6, 75th Congress, 1st Session. Because silting and shoaling
(ccur, depths measured at certain times during the year are less then
12 fte I. It does n-t logically follow that because traffic has navi-
jated these -;hoal areas, they should be allowed to remain and that other
areas should be allowed to fill in to this depth. Vessels can be fre-
guent ly observed churning mud in short segients of the AIWW between
Charleston and Georgetown. In these areas the AIWW is obviously not
)r('viding the -,afety, maneuverabi Ii ty and efficiency aUthorized 'in the
t93/ River, and Harbors document. Problem areas are dredged as fre-
(1uLnt ly as permi tted by the funds and dredging equipment avai lable.
Nt-i ther premise sugqested in comment 5, concerning ''control ling dimen-

) ns'' is corre( t. The contr, l 1 ing dimensions are not a constant
exist ing depth which can be used a, a guide for channel design. Nor ....
oreu t hty depths reces sa r y to ee t nov iq g t ion requ i re nen t s. The
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controlling depth is the shallowest depth existing anywhere in a given
reach at one point in time, and represents the severest restriction to
passage on the given reach. Such shoaling is an indication that more
dredging should be done to realize the authorized project benefits if
equipment and funds allow.

3. The conclusions drawn from the hypothetical example are not valid,
mainly due to an i icoriplete understanding by EDF of the shoaling pro-
cess. The amount of shoaling does not depend solely on channel
depth. Shoaling is dependent on the sediment load of the waters,
velocity, alignment and other factors. Following the hypothetical
example, a decrease in maintenance from 12 feet to 10 feet in a channel
that shoals to 8 feet will not necessarily bring about a 50 percent decrease
in dredginq requirement's. Durinq the short period that the channel
is fill ing from 12 ftet to 10 feet dredging would be greatly reduced. After-
,.ards, if the waters continue to release approximately the same sedi-
ment load as before, dredging requirements could be approximately the
same as with the 12-foot channel depth.

4. The suggested comparison table, although attractive in its simpli-
city, would not provide adequate cost/benefit information. Because
ruch of the traffic does not travel the entire length of the project,
i breakdown of vessels by depth for each reach would have to be developed
for both commercial and recreational traffic. Further, a dollar value
,JCould have to attached to each vessel trip by cargo category and ad-
* usted by miles travelled. The generation of this large amount of
nformation, not currently available, can not be justified, based on
re rli abi I it, of ;uch data involving gross assumptions (average

i jpires fur shipping costs, benefits, and amount of dredging) and
recording methods (counting recreational vessels). See also the

,iat d poi tions of responses (1), (2) and (3) above and the justifi-
cition performed for authorization to present depths in Section 1.03.

Turhidit'i riirt, i'., ,jlthough practical in open areas with a fairly
-,table bottom, are not considered practical for general use in the AIWW.
r effectively contain silt in such a narrow channel (total width of
,,ly about 200 ft:uL) having a silt bottom, the curtain would have to
.,ve, the tir[ I r ianr,,.el Since many dredging contracts require several

)'IIl, to coi,pltI e., the k J,e of a silt curtain would require blocking of
11 t i n the v1 t,' F . for extended periods of time. An additional
,j, , ! 'i. v t . t nij turbidity curtains in a narrow, shal low

. ,uc.h ,, t he. mW14 A r i so fro:. the frequent movement of the dredge,
,..dlicr, would r(.qoire a .rresponding movement of the turbidity curtain.

k. Becau,e 11over,.n1ts of differ,.nt species take place at different times
ih,. y.a r, ,.,,-i , , t all spwning cycles and juvenile forms would

* I us, ifit ri fr,; i i n'., on the availability of dredges, which even
riowm can riot meet ill requliresents of the project as authorized. See
also response (I The exact extent of every conceivable impact of --
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the proposed maintenance on larval fish and juvenile forms is not known;
nor can the exact extent be reasonably calculated, due to the large number
of variables involved. The Draft EIS accurately described the suscepti-
bility of these fish to hypothetical conditions in order to consider all
possible impacts. This does not imply that high mortalities or decrease
in populations have been documented in areas of dredging operations. In
fact, maintenance to the present depth since 1940 has demonstrated no
severe impact on the fish mentioned. "Spring tides" are defined by the
National Ocean Survey as "tides of increased range occuring semi-monthly

as the result of the moon being new or full". These "spring tides" occur
* throughout the year and cannot be avoided in dredging contracts as exten-

sive as those along the AIWW.

7. The comment that repeated dredging will prevent complete recovery
of benthic organisms to the original conditions is valid and was clearly
stated in the Draft EIS. The quoted passage from Sherk (1971) states
that in his studies diversity was lowered and population, though lower

than the surrounding area, was of the same order of magnitude. The
significance of the impact on the total benthic community is a function
of that proportion of the total benthos disturbed and the severity of
the disturbance. Since a large portion of the AIWW was constructed in
former uplands or irregularly flooded lands, a return to original condi-
tions in these areas would not benefit benthic organisms. That portion
of the AIWW which was constructed in open water or low marshland is a
small part of the total South Carolina benthic habitat. The portion
which receives regular dredging is smaller still. This is evident from
the aerial mosaics of Appendix A and Table 2 of the Draft EIS. That
disturbance which does occur due to regular dredging is mitigated by

the recovery as described in Sections 4.03.01, 4.03.01.1 and 4.03.01.2.
The conclusion that "the overall long-term impact on benthic inverte-
brates will be insignificant' is, therefore, supported.

8. See responses (1), (2) and (3) regarding channel depth and shoaling.
As stated, current dredging frequencies do not now provide the benefits
authorized in the 1937 Rivers and Harbors Committee Document No. 6.

9. A recommended distance above the high water mark and pre-treatment
of dredged material prior to disposal in upland or other sites are not
discussed in 40 FR 41292, September 5, 1975 or any other applicable
regulations. Holding of any polluted material in diked sites may be
necessary. In any case, effluent will meet state and Federal water
quality standards. Nor are specific prescribed analyses required under
this regulation as implied in this comment. The September 5, 1975 regu-
lation provides general guidelines and leaves the choice of methods and
the constituents to be analyzed largely up to the discretion of the
District Engineer. More specific guidelines are to be published by EPA
at a later, unspecified date. Until such specific guidelines are pub-
lished, the choice of disposal sites and treatment of dredged materials
will be handled on a case-by-case basis, as suggested by EPA. In the
meantime, the Charleston District has begun a sampling program to up-
date existing information on the chemical constituents of shoal materials . -

for all dredging projects. This information will be useful in the

coordination of dredging activities as described in paragraph 1.04.03.
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10. Specific disposal sites now being used and anticipated for the

immediate future have been discussed in the EIS and are delineated

in the aerial mosaic maps. Sites for long-term use are discussed in

Section 1.05. See also response (1) to U. S. Department of Commerce.

I. As future sites are to be chosen by the case-by-case selection

process descrided in Section 1.04.03, description of these areas

is not possible.

12. In order to pump material the full 5,000 feet from the channel,
the pipeline would have to be perpendicular to the channel. Further,
for every yard the dredge moves forward the entire pipeline would
have to be moved an equal distance, and dredged material would be dis-
charged along a continuous strip. This represents the extreme case,
but points out the problem overlooked by EDF. Unless the pipeline is
allowed to trail behind the dredge for extended lengths, insurmountable
pipeline mobilization and demobilization problems occur, and more dis-
posal areas would be required.

13. The Corps, in considering both environmental and economic factors,
is faced with limited funds such that, at present costs, all the auth-
orized benefits are not provided (see response 2). Increased costs
for disposal have not been rejected as implied in this comment. The
intent of the Corps to discontinue use of wetlands and to use more
expensive upland or ocean disposal methods has been stated in this EIS
and 39 FR 26635-26641, "Federal Projects Involving the Disposal of

Dredged Material in Navigable Waters", July 22, 1974.

14. In addition to response 13 above, see Section 1.04 and 1.04.1 of
the EIS in regard to selection of sites.

15. The EDF appears to have confused the purpose of the disposal
operation with a possible side effect. The purpose of the disposal
operation is simply to get rid of the dredged material and any benefit

accruing to the owner from the disposal of dredged material on his pro-
perty is a side effect. The Congressional acts authorizing the AIWW .--

required the project sponsor, the State of South Carolina, to provide
all disposal areas. The State has met this responsibility by obtaining .-

easements which simply authorize the Corps to deposit dredged material
within a specified area for either a specified period of time or until
a specified elevation has been achieved. We have no further rights in -
this private property. We do not plan to examine, as suggested in this
comment, the imposition of limitations on the use of private land altered
by the dredging operation because we have no authorization for doing so.

17. The geology and wildlife discussions are valuable to persons
sufficiently knowledgeable to apply them. The choice of future upland -
disposal sites, suitability of dredged material for fill or beach im-
provement, and information related to water tables and salt water
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intrusion are a few examples where this information has been or will
be applied. Food chains and functional relationships are adequately
discussed in Section 2.0.

Environmental Defense Fund, Letter of 3 December 1975

1. The only foreseeable impacts due to other related Federal projects
in combination with the AIWW are beneficial.

(a) In areas where the AIWW intersects or coincides with other
Federally or privately maintained channels, the combined environmental
impacts are less than if two separate channels were to exist.

(b) The Cooper River Rediversion Project will result in a reduced
dredging requirement for that portion of the AIWW in or adjacent to
Charleston Harbor.

2. The facts presented by EDF, case cited as NRDC vs Calloway, 8 ERC
1273, 1280-81, (2nd Cir. 1975) are not pertinent to the proposed AIWW
project.

(a) The material to be dumped in Long Island Sound was highly : .

polluted. Material from the AIWW is not highly polluted. Most of the •
material is dredged from undeveloped inaccessible areas. The interim
EPA guideline limits which were included with the sediment analyses in
the Draft EIS are no longer applicable.

(b) The project in Long Island Sound involved an open water dis-
posal site used for other Federal projects and private disposal. A

genuine concern was raised that the combined dumping in the same area.-.
might result in harmful concentrations of pollutants which might be
driven by currents to shellfishing and recreation areas. None of the
AIWW disposal sites are used by other Federal or private projects. In
the event that highly polluted materials should be discovered, they will

be deposited in upland sites and will not be subject to movement.

3. Requirements of the NEPA are satisfied by the EIS as presently drafted
in that the environmental effects of disposal in the subject disposal . -.

areas are discussed. Since there are no other Federal or private agencies
utilizing the AIWW disposal areas, there is no need to discuss their
cumulative effect. The facts of the case cited by EDF do not support

the earlier comment.

South Carolina Environmental Coalition

I. Aerial mosaics in Appendix A of the Draft EIS (Appendix B of the
Final EIS) located all diked disposal sites. These diked sites are
now being used and are expected to be used for the immediate future
until filled to capacity. The original easements for disposal were
obtained by the local sponsor at a time then little concern was ex-
pressed by Government agencies or individuals for the now appreciated ".--.
values of wetlands. As can be seen in the conflicting recommendations
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for disposal by various agencies in this EIS, no one method of disposal
is devoid of environmental impacts. Further, preferences for disposal
methods expressed by cognizant agencies have varied from one project
to another and over a period of time as new criteria are applied. A
basic issue is land use, and land use decisions require both coopera-
tion and concession. Because of the wide geographical area of the
subject project and the long period during which maintenance will be
required, the selection process described in Section 1.04.1 is felt to "..-.-
be the best approach for avoiding adverse impacts as they are now anti-
cipated and as they are further appreciated in the future.

2. The argument by hyperbole forming the major part of this comment
ignores the prominent statements in the Draft EIS which describe the

intent of the Corps to discontinue use of marshlands after the sites
now being used are filled to capacity. "Federal Projects Involving
the Disposal of Dredged Material in Navigable Waters", 39 FR 26635-
26641, July 22, further states the Corps' intention to discourage
the use of wetlands and marsh as future disposal sites.

3. We consider the cooperative selection process on a case-by-case
basis to be the best method for choosing disposal sites, as discussed
in response (1) above. The EIS includes all the impacts anticipated
from the use of diked sites in the immediate future, and from any ,
sites which might be chosen once the diked sites are filled to capacity.
If the choice of any sites results in significant impacts not anticipated
in the Final EIS, a supplement to the Final EIS will be prepared.

4. See revisions to Sections 1.03, 1.05.2 and responses 1-4 to the
Environmental Defense Funds' letter of October 28, 1975. S

5. See revision to Section 1.01.
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APPENDIX B

Aerial Mosaics of the South Carolina AIWW
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